


If your pavement 


markings look like this 


during the day... 


and still look like 
this at night... 
chances are you’re 


Clean bright stripes in daylight . . . brilliance that 
fairly leaps from the darkness at night . . . here are 
pavement markings that work full-time. In fair 
weather or foul . . . you can depend on life-saving 
protection when you reflectorize with Cataphote 
Waterproof Reflective Traffic Beads. 

Cataphote Beads are easy to use. They may be 


premixed in traffic paint and applied with any con- 


CATAPHOTE CORPORATION 


TOLEDO 10, OHIO JACKSON, MISSISSIPPI 


CATAPHOTE reflective traffic beads 





ventional striping equipment. For immediate re- 
flectance, use Cataphote Drop-on Beads in any 
standard bead dispenser. Regardless of method, you'll 
be rewarded with increased safety, faster paint dry- 
ing time and 50% longer “‘stripe life.”’ 

Men who set the trends in traffic control have 
used Cataphote Reflective Beads for years. Catalog 
B-160 can help you be a leader, too. Send for it, today. 
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ABOVE — MP-120 In- 
stalled on Standard 
Signal 


RIGHT—Arrow for Ve- 
hicular Use MP-110 
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@ Larger... brighter . . . more readable 


@ 37% more effective lens area... 
9” x 11” prismatic lens 


@ Ideal for crossings 50’ - 60’ wide 


Ideally suited to residential areas, school crossings, small shop- 
ping centers, etc., the MP-120 offers significant savings over more 
expensive neon units designed for crossings up to 125’ in width. 


The “Walk/Don’t Walk” legends and the rectangular shape of 
the signal distinguish it instantly as a signal for pedestrians .. . 
impossible to confuse with circular signals for vehicular traffic. 


Simple in design, modern in appearance, the MP-120 mounts 
with standard signal brackets, without special fittings. Arrow 
indicators, in place of “Walk/Don’t Walk” legends, are available 
for multiple-street vehicular indications. 


For engineering and service assistance, Crouse/Hinds maintains 
a nationwide network of sales engineers and distributors to assist 
you in engineering and service situations. For the name of the 
Crouse/Hinds representative nearest you, call or write any 


branch office. 


ODE PR MIDS 


NEW YORK 


Offices: Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, 
Corpus Christi, Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, 
New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Louis, St. Pavi, 
Salt Lake City, San Francisco, Seattle, Tulsa, Washington. Resident Representatives: Albany, Baltimore, 
Reading, Pa., Richmond, Va. 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
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"OM atior angle visibility with 


DIE EMBOSSED Signs 


Have you ever noticed how easy it is to read a 
DIE EMBOSSED sign from any angle? Die em- 
bossed letters and borders add rigidity, longer life 
and resist vandalism. Whether plain or reflector- 
ized, die embossed signs are more economical, they 


can be made like new with paint and roller. You 


can gauge a community by the quality of its signs. 


Die Embossed Signs jou. Best Buy 





Die Embossed signs are 
easy to refinish. A new 
coat of paint makes the 
background look like new 
. a roller brings out 
letters and borders to ~ 
their original brilliance. 
The job can be done in 
minutes while the sign 
remains on the post. 
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@ S. G. ADAMS COMPANY, ST. LOUIS 3, MO. | 
@ GOPHER STAMP & DIE CO., ST. PAUL, MINN. = 
@ GRIMM STAMP & BADGE CO., ST. LOUIS, MO. | 
@ LYLE SIGNS, INC., MINNEAPOLIS, MINN. | 
@ MIRO-FLEX CO., INC., WICHITA, KANSAS 

@ N.S.E. SIGNS & STAMPINGS, B’HAM, ALA. 
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COLOR ADDS A NEW DIMENSION 


FOR SAFER HIGHWAY MARKING 


.-»Parlon keeps it bright 


Colored traffic paint has been in use for several years as a 
special signal—for instance on the green crosswalks used 
in sO many communities to protect school children and 
pedestrians. Here is an extension of that application, being 
used with notable success by an Eastern state on its most 
heavily travelled highways. 

The use of color—a brilliant green approximating the 
grassy areas of island and median strip—provides a dis- 
tinctive run-out area on the pavement before the vehicle 
comes in contact with curb or barrier. This is particularly 
effective where traflic-stream divergences, cross paths, and 
other unexpected pattern irregularities exist to confuse 
the high-speed motorist. The color areas advise the motor- 





ist of the impending change, guide him to the correct lane 
markings, and give, where necessary, a safe haven for stop- 
ping before the curb is mounted. 

In these new uses for color on street and highway sur- 
faces, as in all conventional striping, laning, edge-marking, 
and stenciling applications, traffic paints made from 
Parlon® chlorinated rubber can be depended on for long 
life and for the fast dry that opens the roads to traffic 
sooner. Ask your regular paint supplier for the test data 
on Parlon that proves these values. Or, if you prefer, 
write for a showing of the motion picture “‘Highway Life 
Lines”’ which tells how the right paint can be safely and 


easily selected and specified. 


Cellulose Products Department 


HERCULES POWDER COMPANY 


INCORPORATED 


Wilmington 99, Delaware 
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GIVE YOUR MOTORISTS 
MANEUVERING SPACE 


Rockwell Dubl-Dual parking meters insure a full 
eight feet to approach or leave a parking space. 
Other meter layouts allow only four feet for man- 
euvering and parking. Approach and exit are safer 
with the Dubl-Dual parking system, because traffic 
flow is smooth and fast. In one city, average park- 
ing time was reduced from 32 seconds to only 14 
seconds. Parking time for women dropped from 
37.4 seconds to only 15.9 seconds. 

Dubl-Duals offer other key advantages. . . 23% 
lower initial cost, because two mechanisms are 
combined in one case; 50% lower installation costs, AUTOMATIC 
since only half as many meter stands are required; MANUAL 
and lower maintenance costs, because two meters 
SAE Se The only complete /ine 

For additional information on the complete line of automatic and manual parking meters ) 
of Rockwell automatic and manual parking meters, 
write: Dual Parking Meter Company, Subsidiary . 
of Rockwell Manufacturing Co., Pittsburgh§8, Pa. 



















atid ne dard RELA ER ae el OK oie be A 


te SUS = 





DUBL-DUAL 





eer Re + Brg 


fate Ph, AR ae daa 


DUAL PARKING METERS 








another fine product by 


ROCKWELL 


ae neh it 






TRAFFIC ENGINEERING 








r Tas Ph nats tee 


Marcu, 1960 





= ESTABLISHMENT of the Technical Development and Research Fund may 
well be one of the most important steps the Institute of Traffic Engineers has taken in 
its steady progress in improving its usefulness to its members and to the public. 

The Fund has two distinct objectives. The first of these is to add to the ITE staff 
a full-time engineer who will act as secretary of the Technical Council and assist in 
gathering and disseminating technical information. This will materially improve both 
the quality and quantity of the output from the several departments of the Technical 
Council which, over the years, have had a high potential capacity that sometimes has 
been only partly utilized for lack of coordination. The assembly of technical experts — 
in ITE is capable of having a profound effect on the future eficiency of motor trans- 
port, and the use of part of the Fund to increase the activities and output of the 
Technical Council is a major step in the right direction. 

The second objective of the Fund is the support of worthwhile research projects, 
in whole or in part. The money available through the Fund for that purpose will be 
limited. However, total funds now available from all sources for research in trafhe 
operations and related fields are extremely limited in comparison to the potential 
benefits that can be realized through such research. Financial support for research in 
trafic must be enlarged, from every source and in any amount that can be found. 

The modest contribution of the ITE Fund toward research can be very fruitful. 
So often a worthwhile research effort is never started because an inexpensive but 
essential element of the project cannot be financed—a needed piece of equipment, 
perhaps. Often the results of accomplished research work lie incomplete because a 
small sum is not available to put the data in shape for publication. The modest grants 
of the ITE Fund will go a long way in productivity in such cases. 

The flow of financial support to the Fund will undoubtedly increase once the 
procedure for its administration is established and its value proven. It seems logical 
to expect that many organizations will help support research through the ITE Fund 
when they find that projects considered of sufficient importance to receive ITE’s 
endorsement also receive support from its own limited Fund. (ITE will be putting 
its money where its mouth is! ) 

The existence of the Fund may well have a marked effect on both the volume 
and the quality of research undertaken in the traffic engineering field. Presumably 
the Review Committee, created to guide the use of the Fund for research, will develop 
lists of desirable projects, procedures, and priority sequences. There could be no 
better place for any individual or organization to seek advice, when considering 
traffic research, than the Review Committee and the Technical Council, whose members 
come in daily contact with present deficiencies in our technical knowledge. 

Financial assistance for every research project proposed will not be available 
from the Fund. It is important that worthwhile projects which the Fund cannot sup- 
port are not considered to have received the “kiss of death.” Fortunately, the very 
recognition of merit in such research by the Review Committee may of itself be the 
needed spark to encourage financial support from other sources. Thus establishment 
and operation of the Fund may well have far wider influence and benefit than the 
resources of the Fund itself. 


O. K. NoRMANN 
Director, District 2 
Institute of Traffic Engineers 









On New York’s Route 17 


Because Stimsonite signs are instantly read- 
able at greater distances — in all kinds of 
weather and at all hours—they were a natu- 
ral choice for the newly widened Route 17. 

Providing a connecting link between 
New York City, through the Catskills to 
Buffalo, route 17 is now a modern limited- 
access highway carrying vacationers in 
summer, and in winter and heavy truck 


Liberty 


Siig. 9% 


STIMSONITE SIGNS THE WAY 


traffic all year round. 

Stimsonite reflectorized cut-out letters 
are non-fading and weatherproof. They 
need no special tools or fasteners for appli- 
cation. Year after year they stay as bright as 
new, and give you the long-term efficiency 
and economy you want from your signs. 

Why not let STIMSONITE® sign the way 
for you? 
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ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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Time-Lapse Movie Photography Used to Study 


Traffic Flow Characteristics 


= movie photography has 
been used by industrial engineers for 
several years to make time and motion 
studies. This method was also used to 
study traffic flow characteristics on the 
Atlanta Expressway System. A camera 
capable of taking movie photography 
at the rate of 100 frames per minute 
was used. Traffic data for a period of 
forty minutes could be obtained from 
a 100-foot reel of film at this frame 
speed. Analysis of data was made by 
clerical personnel after a short time 
devoted to instruction and training. 
Overall cost for this method of traffic 
data collection and analysis is com- 
parable to conventional means of traf- 
fic data collection and analysis. 


Introduction 

During the summer of 1959 a study 
was made of traffic flow characteristics 
on the Atlanta Expressway System. 
This project was made in cooperation 
with the Bureau of Public Roads and 
the Georgia State Highway Depart- 
ment. 

A thorough study of trafhic and acci- 
dent data available for the Expressway 
System was made before any particu- 
lar areas or sections were studied. 
From this initial investigation several 
areas of the Expressway were chosen 
for additional study. These sections 
were chosen because they represented 
typical trafic conditions for longer 
sections of the Expressway or because 
these particular sections exhibited ei- 
ther good operating characteristics or 
presented some operational problems. 
Time - lapse movie photography was 
used for this study because this meth- 
od had many advantages over other 
means of taking and analyzing traffic 
data. Because the frame speed of a 
time-lapse movie camera is much 
slower than the frame speed required 
for conventional movie photography 
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By Donald O. Covault 


Associate Professor of Civil Engineering 
Georgia Institute of Technology 
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FIGURE 1. LAYOUT OF WILLIAMS STREET ON-RAMP AND EXPRESSWAY. 


an ordinary 100 or 200-foot reel of 
film could be used for a substantial 
length of time. Only one person, the 
camera operator, is required for ob- 
taining data. Furthermore, the data 
can be analyzed by clerical or un- 
trained personnel after a short time 
devoted for training. Photography has 
been used in time and motion studies 
by industrial engineers for many 
years. Their experience has indicated 
that time-lapse photography could be 
used for traffic analysis with great suc- 
cess. 


Type of Camera Used 

A movie camera capable of taking 
pictures at the rate of 100 frames per 
minute was used to study traflic op- 
erations. This particular camera had 
a film capacity of 100 feet and, there- 
fore, could be used to collect data 
for a forty minute period of time. 
The time interval between consecutive 
frames of the movie film was six- 
tenths of one second. Because the time 
interval between consecutive frames 
must be very accurate a synchronous 
electric motor capable of being run 
on 110 AC current was required to 
drive the camera. The shutter speed 
that was used was one-thirtieth of a 
second. This is the slowest shutter 


speed which could be used without get- 
ting a great deal of blurring of the 
moving vehicle in the movie film. 

If a camera is not available with 
synchronous motor already built into 
the drive mechanism, a camera can be 
adapted with this type of motor at a 
small cost. Furthermore, changing the 
drive speed of a camera will require 
that the shutter be adjusted so that the 
exposure time is one-thirtieth of a 
second or less. The shutter adjustment 
can be made by simply opening or 
closing the slot in the shutter disc. 
A competent camera repairman can 
make these adjustments in a period of 
a day's time. 

More costly cameras than the one 
used in this study are available. These 
cameras have a variable shutter ad- 
justment and also a single frame at- 
tachment. A motor can be attached to 
this single frame attachment without 
changing the driving mechanism. Fur- 
thermore, these cameras have a film 
capacity of 200 feet and they can be 
adapted to have a film capacity of 400 
or 1200 feet. If a camera has a 200- 
foot film capacity 1 hour and 20 min- 
utes of traffic data could be obtained. 
For a 400-foot reel capacity data could 
be collected for 2 hours and 40 min- 
ules. 
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FIGURE 2. TIME LAPSE MOVIE PHOTOGRAPHY OBTAINED AT THE 
WILLIAMS STREET ON-RAMP AND THE EXPRESSWAY. 





Because it was necessary to identify 
vehicles in the analysis of data, color 
film was used for all photography, 
Daylight-type 16 mm Anscochrome or 
Kodachrome was used. This film was 
versatile enough to obtain good results 
when lighting conditions were rela. 
tively poor. 


Methods of Analyzing Data 


Before any photography was taken 
at a particular location a grid was 
placed on the pavement by placing 3 
inch white medical adhesive tape on 
the pavement. This adhesive tape was 
placed perpendicular to the center 
line of the Expressway and ramps at 
90 foot intervals at the particular lo. 
cation being studied. The reason for 
using adhesive tape was to avoid plac. 
ing of permanent lines on the pave- 
ment. A grid system can also be pro- 
duced by driving stakes opposite each 
other at 50-foot intervals. The stakes 
are placed three feet back from the 
edge of the pavement. Figure | is a 
sketch of a typical grid system layout 
that was used as one location for a 
study of Expressway and on-ramp traf- 
fic characteristics. Figure 2 is a series 
of time-lapse pictures taken at the 
same location on the Expressway and 
shows the grid system which was 
placed on the pavement. The position 
of the 25-foot increments have been 
placed on this picture and they are 
represented by the dotted lines be- 
tween the solid lines. 

The camera set up location had to 
be chosen very carefully so that the 
camera was placed close enough to 
the location studied to photograph suf- 
ficient detail and yet far enough away 
so that at least two or three fifty-foot 
srids were contained in the picture. 
Furthermore, the camera had to be 
placed in such manner that a rela- 
tively large displacement of the ve- 
hicle on the film occurred from one 
frame to another. A large displace- 
ment was necessary in order to provide 
a more accurate measurement of the 
vehicle placement on various frames 
of film. Usually if the camera was lo- 
cated approximately 200 feet from the 
location being studied, adequate pho- 
tography for analysis could be taken. 
The camera was placed on a rigid 
tripod and was not moved during the 
time of the photography. 

The film was analyzed by project- 
ing it through a time and motion study 
projector. This type of projector is 
especially well adapted to single frame 
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movie picture analysis. If one desires 
to study a particular frame of the film. 
the frame in question can be placed 
in proper position by simply moving 
the film with a hand crank or a sole- 
noid switch which is attached to motor 
of the projector. 

A rigid set up is also required when 
the film is projected through the time 
and motion study projector. A grid is 
reproduced on a screen to the same 
scale as the grid which was placed on 
the pavement. A reference mark is 
also located on the screen so that if 
any movement occurs in the projector 
or the screen, this movement can be 
detected and the error corrected. Usu- 
ally a reference mark such as a rigid 
light pole standard or the edge of the 
pavement was used for this purpose. 

The following information was col- 
lected for each location studied: 

1. Vehicle Volume 

2. Vehicle Speeds 

3. Classification of vehicles into pas- 
senger car, single unit truck, semi- 
trailer truck, and bus. 


This information was collected in five 
minute increments of time. By using 
the frame counter on the time and 
motion study projector, a five minute 
period could be easily found. Because 
a frame rate of 100 frames per minute 
was used in taking the photography 
every 500 frame interval constituted a 
five minute period of time. A vehicle 
volume and classification count was 
made for After this 
formation was obtained the film was 
returned to frame number one and a 
second series of pictures was studied 
in which vehicle speeds were obtained. 
Since these vehicle speeds were deter- 


each lane. in- 


mined by lane, it was necessary to 
rerun the film completely through the 
projector for each lane. 

Vehicle speeds were computed by 
measuring the distance of movement 
of a vehicle for a specified number of 
frames of movie film and dividing this 
distance by the time required for the 
vehicle to move between the frames of 
film measured. The distance of vehicle 
movement was measured by superim- 
posing the projected film upon the 
grid system placed on a movie screen. 
The vehicle speed can be computed by 
the following equation 


Dip 





Vip = 
(1) 


lip 
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FIGURE 3. WILLIAMS ST. ON-RAMP WITH EXPRESSWAY NORTHBOUND TRAFFIC, LANES I AND 2. 


where the symbols are defined as fol- 


lows: 

Vi..p = Velocity of vehicle in feet per 
second between the ith and pth 
frame. 

D;.» = Distance in feet traveled the 
vehicle between the ith and pth 
frame. 

li.» = time in seconds between the 
ith and pth frames. 
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The value of V;_, can be converted to 
the speed of the vehicle in miles per 
hour and is expressed by the following 
formula: 


3600 __ 
snteneenasemesanes \ i..p — 0.682 \ i..p 


9280 


(2) 


Shown in Figure 2 are four frames 
of movie film taken at the Williams 
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FIGURE 4. WILLIAMS STREET ON-RAMP WITH EXPRESSWAY LANE | NORTHBOUND. 
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FIGURE 5. WILLIAMS STREET ON-RAMP WITH EXPRESSWAY LANE 2 NORTHBOUND. 


Street on-ramp shown in Figure l. 
The grid system which was placed on 
the screen has also been placed on 
the photograph and is represented by 
lines at 0, 25, 50, 75 and 100 feet. 
The right front wheel of a vehicle on 
the on-ramp is located at this 25-foot 
crid in frame 1023. In frame 1024, 
1025, and 1026 the right front wheel 


is located at the 40 foot. 60 foot and 
85 foot grid lines, respectively. As can 
be noted from the vehicle displace- 
ment from consecutive frames, the ve- 
hicle is accelerating as it moves in the 
trafic stream on the Expressway. Since 
the time interval between two consecu- 
tive frames is 0.6 of a second, the 
speed of the vehicle from frame 1023 
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to 1026 is 
85.25 
3 x 0.6 


ri. 
es 





= 33.3 feet per second 


or 
Vi.p = 0.682 33.3 = 22.7 mph 


A similar procedure was used to 
find the speed of vehicles in lanes ] 
and 2. 

Because it was not feasible to com- 
pute the speed for every vehicle, a 
systematic sample of every nth vehicle 
was drawn. Usually 15 to 25 vehicles 
were sampled for each five minute pe- 
riod of time for each lane or ramp to 
obtain an estimate of the 
speed. 


average 


Typical examples of the type of in- 
formation which was obtained in this 
study are shown in Figures 3, 4, 5, and 
6. In these graphs the dotted line rep- 
resents the five-minute variation in 
speeds in the various lanes or ramp, 
and the solid line represents the varia- 
tion in total vehicle volume. The black 
inked bars in the graph represent the 
number of semi- trailer trucks and 
buses which occurred during each five- 
minute period of time. A study of 
these figures will indicate how lane 
and ramp volume vary for various 
five-minute time periods for the vari- 
ous Expressway lanes and on-ramp at 
this location. 

The personnel required to make the 
analysis of data were trained within 
a few hours. Unskilled persons or 
clerical personnel were found to be 
entirely satisfactory for this work. To 
be most effective two people should 
be used to make the analysis of data. 
One person is used to read the in- 
formation from the screen and the sec- 
ond person is used to record the data. 


Conclusions 

The use of time-lapse photography 
was found to be entirely feasible for 
the analysis of traffic information. Fur- 
thermore, untrained persons could be 
used to make the analysis of data and 
technical personnel were not required. 
In addition to obtaining trafic volume, 
vehicle classification, and vehicle 
speed, other information such as ve- 
hicle merging, diverging and weaving 
could also be obtained if one desired 
to have this information. Furthermore, 
a lane by lane analysis of traffic flow 
can also be made. The film may be 
rerun many times so that a given traf- 
fic situation can be studied over and 

(Continued on page 62) 
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New Developments in 


The Field of Roadway Lighting 


Dawe AT NIGHT is a reasonable con- 
structive suggestion when seeing condi- 
tions are seavided for pleasant, at- 
tractive, convenient, efficient, and safe 
night use of our multibillion dollar 
automotive and highway investment. 

The night motor vehicle transporta- 
tion industry needs the seeing aid which 
adequate roadway lighting provides. 
The “don’t-drive-at-night-if-you-can- 
avoid-it’” attitude may apply to motor- 
ists who are fatigued or otherwise han- 
dicapped; but even when partially in- 
capacitated people do persist in driv- 
ing after dark, good seeing conditions 
assist them. Good seeing is also essen- 
tial for the protection and assurance of 
the other motorists who also happen to 
be on the road at night. 

Many American people desire to 
drive at night. Several reasons and 
benefits are involved: 

(a) For social, recreational, or fam- 
ily contacts. 

(b) To save time in arrival at des- 
tinations so that daylight hours may be 
devoted to other desired purposes. 

(c) Of necessity in getting to, or 
from, centers of employment or shop- 
ping. Peak traffic conditions may occur 
during the hours of darkness. Road ca- 
pacity and traffic efficiency may be 
most important at night. Trucks, buses, 
and air or rail terminals now also op- 
erate on a 24-hour basis for the de- 
livery of people and goods. Night shift 
employees and after dark customers 
are deserving of consideration. 

(d) Shopping centers or roadside 
business establishments remain open 
after dark. They usually provide light- 
ing on their own property for the com- 
fort and convenience of their custom- 
ers. These customers should not be 
rushed away for a hurried return home 
in order to avoid driving or walking 
along dark streets or highways. 

(e) Critical, or safe night driving 
speeds are higher, more nearly ap- 
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Figure 1 


The public or operational traffic benefits derived from pleasant and efficient night use of the 
multibillion-dollar investment in automotive transportation facilities requires good seeing condi- 
tions. The effectiveness of roadway lighting in improving the seeing factors, visual comfort, and 
visibility may now be rated so as to provide a basis for other evaluations and ratings such as the 


resultant increase in night traffic benefit. 


proach daytime speeds, when lighting 
for good seeing is provided. 

(f) Night capacity of roadways, 
avail of passing opportunities, head- 
ways, and lane utilization is improved 
by lighting for good seeing. 

(¢) The economic value of time 
saved, which is the justification for 
many roadway improvements, also ap- 
plies to night trafic and may more 
than offset the cost of roadway light- 
ing. 

(h) Night use of motor vehicle 
transportation facilities generates a 
sizeable proportion of State and Fed- 
eral gas tax receipts. Increased night 
use with the encouragement which good 
seeing provides may bring in an appre- 
ciable increase in gas tax revenue for 
overall improvement of the roadway 
system 

There are also other motivations. 
opportunities, and obligations which 
should place use of adequate roadway 
lighting and evaluation of its benefits 
uppermost in the minds of traffic en- 
gineers as well as all others who repre- 
sent the American public and night 
business activities. There is a tremen- 
dous overall economic gain to be at- 


tained which is directly related to 
night transportation, facilitation, con- 
venience, comfort, and freedom from 
fear. Your evaluation of the improve- 
ment in night traffic operations that 
will result from use of adequate road- 
way lighting is an activity which will 


pay big dividends in public benefit. 


Night Traffic-Business Efficiency 
Requires Adequate Seeing 


Figure 1 is an over-simplification of 
the objectives involved in improving 
business which is dependent upon after 
dark motor vehicle transportation. Ade- 
quate seeing for added value from our 
transportation investment involves 
roadway lighting which is effective in 
producing visual comfort and visibility. 

The responsibility and accountability 
for action to accomplish these objec- 
tives involves many people, in addition 
to engineers and scientists. However, 
trafic engineers are expected to speak 
up because of their special knowledge 
of night transportation fundamentals; 
including the extent by which human 
desire, activity, and behavior will be 
influenced by adequate seeing condi- 
tions. The sizeable potential increase 
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in night use and the value of streets, 
interchanges, and highways extending 
through, around, beyond, and between 
centers of population and business is 
worthy of immediate attention. 

The following recent developments 
are merely some of many examples 
which are of special significance. 


Traffic Studies 

One of the most significant trafhic 
and seeing developments during the 
past year has been the publication of 
a report of the Highway Safety Study 
conducted under the direction of Chas. 


W. Prisk, U.S. Bureau of Public Roads. 


This report stresses the need for bet- 
ter and more general understanding of 
the fundamentals in: “transportation,” 
driver research — perception — judg- 
ment — decision making — fatigue — 
loss of vigilance — skill fatigue — etc. 
Considering all advantages to driver 
and other social advantages, it can be 
concluded that modern street lighting 
adequately designed and operated, does 
improve safety in most city situations 

. the driver becomes 100 per cent 
involved since obviously no action 
takes place on the highway except at 
his instigation—there is less critical 
knowledge about him —the ways in 
which the demands of the task are 
adapted to the characteristics of the 
human being will be a determinant of 
the safety and efficiency with which the 
highway - transportation system will 
function—the highway itself is the one 
permanent structure of highway safety, 
working 24 hours a day every day in 
every year to fulfill its public-service 
function—.” 

‘*__Comfort, convenience, and safety 
are considerations of importance equal 
to a consideration of capacity, in to- 
day’s highway planning. This concept 
of adequate facilities requires modern 
techniques for handling traffic . . . The 
Bureau of Public Roads has initiated 
appropriate cooperative studies with 
State authorities so that sorely needed 
new concepts, criteria, and techniques 
will be developed for determining the 
true value of continuous lighting on 
rural highways.” 

Congratulations are due the U. S. 
Bureau of Public Roads for its re- 
search studies of roadway lighting, 
such as those conducted on the Con- 
necticut Turnpike by O. K. Normann 
and A. Taragin of the U. S. Bureau 
with the cooperation of R. M. Willis- 
ton and others of the Connecticut State 
Highway Department. 
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The U. S. Bureau of Public Roads 
is also cooperating with C. J. Keese of 
the Texas Transportation Institute and 
the Texas Highway Department in 
studies of intersection illumination. 


Dr. T. W. Forbes, Assistant Di- 
rector for Research. Highway Trafhc 
Center, Michigan State University, de- 
veloped a report on “Driver Efficiency 
at Night” for presentation at the Janu- 
ary 1960 meeting of the Highway Re- 
search Board. 

The foregoing is also in line with 
the Resolutions Favoring Research on 
Roadway lighting which was Adopted 
by Institute of Traffic Engineers Com- 
mittee on Roadway Lighting, Detroit. 
Michigan, September 23, 1957. 

“The ITE Committee on Roadway 
Lighting strongly endorses additional 
research on the benefits of roadway 
lighting, including driver comfort, traf- 
fic safety, roadway capacity, and other 
factors.” 


Use Illuminating Engineering Aid 

Some of the aids available for the 
improvement of night motor vehicle 
transportation have been developed by 
illuminating engineering, its industry, 
and initiative. New developments will 
be discussed under the following head- 
ings: 

I. Products which are more efficient 
and effective in producing good seeing. 

Il. Improved Roadway Lighting 
Practice essential for improvement of 
night transportation. 


III]. Ratings for evaluation of the 
visual seeing effectiveness of roadway 
lighting systems. 

IV. Instrumentation recently devel- 
oped for field measurement of seeing 
factors. 


I. More Efficient Products 


The efficiency with which lamps and 
luminaires produce seeing has been 
appreciably increased during the past 
year, further enhancing a long-range 
upward trend. In announcing new prod- 
ucts in June 1959, our department's 
general manager stated “a luminaire 
sells for 20 per cent less per lumen 
of output than in 1939—the cost of 
other things the utility buys have gone 
up—coal up 130 per cent since 1939; 
copper up 200 per cent; steel up 165 
per cent; but street lighting lumi- 
naires are down 20 per cent. Here is 
what has happened to what cities buy: 
roadways up 250 per cent; public 
buildings up 175 per cent; motor ve- 


hicles up 150 per cent; street lighting 
luminaires down 20 per cent.” 

Installation, maintenance, and power 
costs are reduced by the new mercury 
lamps which not only produce more 
than 50 lumens of light per watt, but 
also operate 9,000 hours, more than 
2 years, with only 12 per cent reduc. 
tion in light output. A few years ago 
the few lamps that lasted that long had 
as much as 50 per cent loss of light 
when operated 2 years. This is a 4:] 
improvement in light output at the 
end-of-two-year-lamp life. Replacing 
lamps once every two, or two and one- 
half years, obviously involves much 
less labor than was required for fila- 
ment lamps which were replaced two 
or three times each year. This is as 
important for remote intersections as 
for systems of several hundred or sev- 
eral thousand luminaires. 


The trend in roadway lighting, as 
we predicted 10 years ago, is back to 
arc lamps now in the form of mercury 
are discharge lamps. 

The use of 1000 watt mercury lamps, 
producing more than 50,000 lumens in 
each luminaire, is rapidly increasing 
along with a general appreciation of 
the visibility really essential for night 
driving. 

A contribution by the luminaire man- 
ufacturers is a completely new look in 
luminaires involving large tooling in- 
vestments to lower the costs of install- 
ing and maintaining luminaires in the 
field. The manufacturer now mounts 
and wires the components inside of a 
sleek, modern die cast housing. The 
utility or contractor is not now required 
to mount, and wire, or maintain each 
component separately. The integrated 
luminaire comprises: 

(a) Lamp, reflector, refractor for 
light direction and control. 

(b) The ballast-reactor for efhcient 
operation of the mercury lamp. 


(c) A photoelectric control to auto- 
matically turn on the lamp at night 
when needed—and turn it off in the 
morning when the light from the lamp 
is not needed. 

(d) A single terminal board to 
which incoming power wires are at- 
tached. 

New acrylic plastic refractors are 
now available for some luminaires. 
This is one answer to glassware break- 
age, wherever it is a problem. 

Another interesting product develop- 
ment has recently been installed on 


Manahawkin Bridge by the New Jersey 
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Highway Department. The cost of low 
mounting height lighting from the 
bridge rail will apparently be cut in 
half by using modern production tool- 
ing. Some bridge designers don’t like 
poles. Maintenance is easy. Individual 
units may be used as obstruction mark- 
ers. The Manahawkin installation is 
said to be the first actual installation 
of lighting permanently designed into 
a bridge railing. The New Jersey High- 
way Department has for many years 
invested in the maintenance and opera- 
tion of roadway lighting involving 
many thousands of luminaires. 


More Effective in Producing Seeing 


Due to advances in luminaire de- 
velopments and proper use of avail- 
able data, the visibility effectiveness of 
modern roadway lighting systems con- 
tinues to increase appreciably, is now 
much higher than that obtained from 
roadway lighting as of 20 years ago. 

The visibility and visual comfort 
effectiveness of luminaires is being im- 
proved by increased attention to the 
factors shown in the lower portion of 
Figure 3. 

For example: 

(A) Control. or cutoff, of luminaire 
candlepower at driver approach dis- 
tances from the luminaire greater than 
the top of auto windshield cutoff (seen 
shaded in Figure 2) improves visual 
comfort and visibility: (1) Visual com- 
fort is improved by decreasing the 
actual luminaire brightness and _ the 
range of fluctuation shown at the left 
of Figure 3. (2) Visibility is improved 
by decreasing the per cent loss due to 
DVB (disability veiling brightness ) 
as shown at the right side of Figure 3. 


(B) Appropriate build-up and pro- 
portioning of the candlepower distri- 
bution at distances from the luminaire 
less than the top of auto windshield 
cutoff (shown unshaded in Figure 4) 
increases visibility without detracting 
from the gains described under A 
above: (1) The relative effectiveness 
of candlepower in producing pavement 
brightness along the roadway, Figure 
4, shows that for reasonable uniformity 
of pavement brightness, the candle- 
power should be increased, with in- 
crease in longitudinal distance extend- 
ing out from the luminaire to distances 
of 3 to 3.5 MH. (2) Appropriate 
proportioning of candlepower distri- 
bution improves: (a) Pavement bright- 
ness for visibility by silhouette con- 
trast. (b) Obstacle brightness for visi- 


Marcu, 1960 


FOOTLAMBERTS DOVB 
PER !000 CANDLEPOWER 


H1iV¥d 3AZ3 Y3AINC 


M3IA 
HW NI ZONVLSIC IWNIGNLISNO 





-*—— NOILD3NIC 
* WOU 


Hepa: RRB: as 
CTE, Baie 
pee Sei hag <1 





SYIVNINT BON 
JYIVNINAT € ON 


LUMINAIRE CANDLEPOWER CUTOFF 





PERCENT VISIBILITY LOSS 


FOR OVB AT POSITION BELOW 


WZA31 3A BRAIN 
HWS! 
SNOILISOd BAZ wBAINO 


-———  NOILIZ8IC MBIA 


HWS'S 





J¥IVNINAT 


HWO 


Figure 2 


The visibility significance of cutoff, or sharp diminution of candlepower from a single roadway 
lighting luminaire, at distances greater than the top-of-auto-windshield-cutoff, is shown by this 
data diagram for several representative driver paths along the roadway. Luminaire candlepower 
extending out to longitudinal distances such as 15 MH, or 450 feet from the luminaire produces 
about the same loss of visibility due to DVB as equivalent candlepower extending only 3.5 MH, 


or 105 feet from the luminaire. 


bility by reverse silhouette or direct 
discernment. (c) Field brightness for 
visual comfort. Field brightness is the 
average integrated brightness in the 
drivers field of view, including that 
of the pavement, and objects thereon 
and nearby. 

By comparison of A and B above, 
or Figure 2 with Figure 4, it is ap- 
parent that the cutoff of luminaire can- 
dlepower distribution coordinated with 
the top of auto windshield cutoff with 


NIGHT 
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respect to the driver's eyes, for aver- 
age motorists and representative motor 
vehicles is highly desirable. This is 
one of the performance features of 
modern luminaire development, de- 
sign, and manufacture. 

There are exceptions such as lumi- 
naires for residential lighting where 
long spacings between luminaires for 
economy and moderate driving speeds 
often justify extending the luminaire 
candlepower cutoff to longitudinal 
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Figure 3 


Data, emphasis, control, and balance of roadway lighting factors shown in the lower portion of 
this diagram produce the visual comfort and visibility factors in seeing. The intermediate factors 
such as luminaire brightness ratio, fluctuation, field brightness, pavement brightness, obstacle 
brightness, and the % visibility loss due to disability veiling brightness may also be rated and 
correlated to provide the effectiveness ratings in terms relative to visual comfort and relative 
visibility. This simplification may be presented in terms of the two minimum ratings shown 
in Figure 5. Night public-traffic benefit is usually contingent upon the seeing factor effective- 


ness of the roadway lighting provided. 
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Figure 4 


The highly significant pavement brightness factor in roadway lighting visibility is built up by 
increasing candlepower from the luminaire with increase in longitudinal distance up to that of 
the top-of-auto-windshield-cutoff, which is shown shaded in this data-diagram. The lower 
portion indicates the driver- observer path, also the transverse dimensions with respect to the 
luminaire for the representative longitudinal roadway lines along the pavement. 


distances beyond 4.5 MH from the lu- 
minaire. 

Additional information on_ the 
features of effective luminaire candle- 
power distributions and roadway light- 
ing systems is readily available in 
other papers. 


11. Improved Roadway Lighting Practice 


There has been recent world wide 
improvement of roadway lighting prac- 
tice for using luminaires advantageous- 
ly. The night traffic and seeing objec- 
tives, shown in Figure 1, form the 
broad basis for roadway lighting sys- 
tems which produce pleasant attrac- 
tive night driving conditions and gen- 
erate even greater public enthusiasm. 
There has been increased effort to use 
the most effective luminaires in the 
most effective manner. Also now much 
more information is available. 


An engineer's recommendations for 
the layout of a roadway lighting sys- 
tem have been based upon his knowl- 
edge, experience, and desire to achieve 
at least a certain minimum in visibil- 
ity and visual comfort. He has these 
seeing objectives in mind which will 
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benefit and are of interest to the motor- 
Now, fewer mental interpolations 
and compromises are necessary. 

The lighting installation must serve 
the fundamental purpose of public 
benefit — evaluated in public benefit 
terms of visibility and visual comfort. 
Improvements in practice have been: 


II-A. Use of Seeing Factor Visual 
Criteria. 

II-B. Provision of Transition Light- 
ing. 

II-C. Better System Geometry. 

II-D. Recipe - Type Recommended 


Layouts. 

II-E. Clarification of A.S.A. Prac- 
tice. 

II-F. Adequate vs. Less-than-Ade- 
quate. 


These developments will be discussed 


briefly: 


Il-A. Use of Seeing Factor 
Visual Criteria 


With public benefit in mind, one of 
several statements in the 1953 A.S.A. 
Practice for Street and Highway Light- 
ing, can now be implemented. For ex- 
ample: 


“Proper distribution of the light 
from luminaires is one of the essen. 
tial factors in efficient roadway light. 
ing. The light emanating from the 
luminaires is directionally control. 
led and proportioned in accordance 
with the requirements for seeing and 
visibility described in Appendix A.” 
Seeing and visibility data is now 
more readily available in useful form. 
The engineer, desiring certain visual 
comfort and visibility results based 
upon actual or assumed conditions, 
now considers the following: 

(1) Luminaire candlepower data 
along the roadway tabulated, or plot- 
ted, in terms of the driver’s eye-level 
paths, or longitudinal lines along the 
pavement. 

(2) Data constants or factors (such 
as those shown in Figure 2 and Figure 
4) which when multiplied by lumi- 
naire candlepower and/or combined 
for the proposed roadway lighting sys. 
tem, indicate effectiveness in terms of 
seeing factors such as those shown in 
Figure 3 and Figure 5. 

(3) The characteristics of the system 
including any desirable variables in 
visibility criteria such as, pavement, or 
object, surface reflection of light to 
provide brightness, luminaire candle- 
power cutoff; and variables in visual 
comfort criteria such as, size of lumi- 
naires and field brightness. 

The methods of presenting and uti- 
lizing the requisite data and comput- 
ing the effectiveness of roadway light- 
ing systems have been outlined in a 
series of technical papers published by 
ITE, I.E.S., the Highway Research 
Board, and summarized during 1959. 

At least one consulting engineering 
firm is computing visual effectiveness 
ratings for a client’s proposed road- 
way lighting system. The purpose is 
to select the most beneficial type of 
luminaire source combination. 


I1-B. Provision of Transition Lighting 


The driver sensation when approach- 
ing, entering, or emerging from an 
adequately lighted section of roadway 
is being carefully considered to make 
this transition pleasant. Prevailing 
driving speeds tend to make this change 
of brightness in the motorist’s field of 
view somewhat abrupt. Gradual build- 
up and tapering-down the brightness 
in the driver’s field of view may be 
highly desirable. This may be accom- 
plished by extending the lighting sys- 
tem in each approach and exit direc- 
tion, approximately the same spacing 
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and size of luminaire, but graduating 
the size of lamp used. 

For example, if 1000 watt mercury 
lamps are being used for the lighted 
section of the roadway, the entering or 
emerging brightness may be gradually 
modified by extending the lighted road- 
way installation to include 5 addi- 
tional luminaires in each direction. On 
the approach side of the lighting sys- 
tem, the size of lamps is successively 
increased. The first luminaire may 
have 100 watt mercury lamp, the sec- 
ond 175 watt, next 250, then 400, 700, 
followed-up by the 1000 watt lamp 
providing the seeing required on the 
principal or primary portion of the 
lighting installation. For emerging 
traffic the lighting is extended with the 
size of lamps successively reduced from 
1000 watt to 700, 400, 250. 175 and 
100 watt in sequence. 


Now the aformentioned flexibility 
in size of mercury lamps is available; 
also, the relamping of the different 
sizes of lamps is now an occasion which 
occurs infrequently. The replacement 
time intervals may be longer than two 
years, 

Special attention to transition light- 
ing is definitely preferable to provid- 
ing less than adequate visibility over 
the principal portion of an entire road- 
way lighting installation, merely for 
the purpose of obtaining transition 
conditions which might be considered 
to be more pleasant for the motorist. 
As the result of studies extending over 
several years, the Connecticut State 
Highway Department has adopted rec- 
ommendations calling for “a lower in- 
tensity of illumination in advance of 
and beyond each complete section of 
illumination . required to provide 
for the initial adaptation or accom- 
modation of the eye from darkness to 
light and from light to darkness. It is 
generally considered that ten seconds 
for initial eye adaptation is adequate.” 
Connecticut prescribed 1000 foot 
lengths in each direction for rural 
areas, and 900 and 750 foot lengths 
for residential and commercial areas 
respectively. In addition, “Areas on 
the main line (state highways) between 
illuminated sections may be lighted if 
such darkness gaps fall within 60 
seconds of travel time.” 


1l-C. Better System Geometry 

There have been significant improve- 
ments in the geometry of roadway 
lighting systems, particularly with re- 
spect to luminaire mounting height, 
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Figure 5 
Example seeing factor ratings for a representative roadway lighting system which provide simpli- 
fication for the motorist, public officials, and engineers. The minimum ratings ave most signifi- 
cant. The visual comfort ratings are relative to the motorist sensation which would be at BCD, 
the average borderline between comfort and discomfort, for the system of luminaire and the 


lighted roadway. The visibili 
ance with the scale of the 


also including the longitudinal and 
transverse spacing between luminaires 
and overhang with respect to the edge 
of the traflic-used pavement. There are 
numerous installations where the lu- 
minaire mounting height is 35 feet, 
and the trend toward higher mounting 
heights is increasing rapidly. 

One of many advantages of higher 
mounting is that the principles for 
good seeing shown in Figure 2 and 
Figure 4 may be adhered to with an 
increase in the longitudinal spacing 
distance between luminaires. For ex- 
ample, 4 MH luminaire spacing is ob- 
viously changed in distance from 120 
feet to 140 feet with a change of MH 
from 30 to 35 feet. This means fewer 
poles per mile of lighted roadway. 
Larger lamps with good control of 


ratings are relative to 1.0 threshold, 
ow-Range Luckiesh-Moss Visibility Meter. 


are discernment, in accord- 


the transverse width of candlepower 
distribution are often desirable to ac- 
company higher mounting heights. Eu- 
ropean roadway lighting practice con- 
tinues to include an increasing number 
of installations with luminaire mount- 
ing height at 40 feet or higher. 


Il-D. Recipe-Type 
Recommended Layouts 

Luminaire manufacturers, individu- 
ally and as an industry group, now 
provide recommended layouts for 
roadway lighting systems in general. 
Some manufacturers also supply “Rec- 
ipes’ for representative combinations 
of roadway conditions based upon the 
use of a specific type of luminaire and 
lamp combination. Assumptions are 
made, which should be stated, regard- 
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ing dirt accumulation on the lumi- 
naire, as well as the depreciation in 
lamp light output by the time of lamp 
replacement. 

In providing such “Recipes,” the 
manufacturer gives serious considera- 
tion to the public benefit which will 
be assured at any time in terms of the 
seeing factors, visibility, and visual 
comfort. 


Demonstrations of full-scale road- 
way lighting installations now pro- 
vide seeing aids for those who desire 
to visually appraise the effectiveness of 
“Recipes” in providing comfort and 
visibility. Added value is obtained 
from such demonstrations when ap- 
praisal is implemented by means of 
standardized targets to be seen quickly, 
with certainty, and the observers are 
supplied with meters to measure and 
rate the relative seeing effectiveness 
provided by different systems. In Eu- 
rope this implementation - of - seeing - 
demonstration-technique has met with 
outstanding approval and resulted in 
the adoption of more advantageous 
lighting for night use of their road- 
ways. 


I1-E. Clarification of A.S.A. Practice 


The 1953 American Standard Prac- 
tice for Street and Highway Lighting 
can be misinterpreted as establishing 
objective goals which are only to be 
met or equalled. Instead, the real pur- 
pose of this publication was to present 
data regarding minimums, or not-less- 
than, base requirements which were a 
representation of practice in the U.S.A. 
current as of 1952, or seven years ago. 
Such recommendations are to be ex- 
ceeded to the extent warranted and 
practicable. In the meantime, interest 
in encouraging pleasant night motor 
vehicle transportation has produced 
considerable progress in general un- 
derstanding and use of information 
and data on the motorist and methods 
for rating and providing the requisite 
seeing. This paper and the references 
attached are an indication of progress 
since 1953. The following excerpts re- 
garding American Standard should be 
understood: 


“An American Standard implies a 
consensus of those substantially con- 
cerned with its scope and provisions 
. . . An American Standard is in- 
tended as a guide to aid the manu- 
facturer, the consumer, and the gen- 
eral public ... American Standards 
are subject to periodic review. They 
are reaffirmed or revised to meet 
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changing economic conditions and 
technological progress.” 


During July 1959 the Illuminating 
Engineering Society published (I. E. 
p. 451) a Resolution of Intent, adopt- 
ed by its Committee on Roadway Light- 
ing and prepared by a Subcommittee on 
Interpretation of the American Stand- 
ard Practice. This Resolution com- 
ments on: 

A. “Considerable confusion exists in 
the interpretation .. .” 

B. “Proper consideration of lumi- 
naire and lamp depreciation during 
operation.” The joint opinion of the 
Chairman of the Roadway Lighting 
Committee and the Chairman of the 
Subcommittee on Interpretation is that 
the foregoing means “when illuminat- 
ing source is at its lowest output in 
service and when the luminaire is in 
its dirtiest condition.” 

C. “That the illumination value rec- 
ommended for limited access highways 
be expanded to consider such high- 
ways in urban areas as heavily trav- 
eled streets with no pedestrian traffic 
and that interchanges on such high- 
ways in such areas be treated in as 
near the same manner as surface street 
intersections in the matter of illumi- 
nation.” 

According to the joint opinion of 
the Chairman of the Roadway Light- 
ing Committee and the Chairman of 
the Subcommittee on Interpretation, 
this means that “in urban areas the 
average illumination on lighted lim- 
ited access highways should be: 


(1) Between interchanges, 0.8 foot- 
candle. This corresponds to the Heavy 
Vehicular traffic classification in Table 
[ and Table IV (American Standard 
Practice) when pedestrian traffic is 
Light or None. 


(2) On interchange roadways, at 
least equal to the sum of the illumina- 
tion values recommended for the two 
best lighted roadways approaching or 
entering the interchange.” 


I1-F. Adequate vs. 
Less- Than-Adequate 


The seeing effectiveness of roadway 
lighting systems may vary over a wide 
range. How much visibility and how 
much visual comfort may be consid- 
ered as adequate depends upon the 
public benefit desired, expected, or es- 
sential in terms of night motor vehicle 
transportation. 

Evaluation of trafic benefit and other 
significant objectives will help deter- 
mine: 





1. The comparative importance of 
the seeing factors, visual comfort, and 
visibility. 

2. The rating which each major see. 
ing factor must have in order that ade. 
quacy may be assumed with reason. 
able assurance. 

Current studies here and abroad will 
help firm-up estimates and recommen. 
dations. Continental European design 
and installation practice is establishing 
visual comfort as highly essential. 

Unless roadway lighting is installed, 
its visibility benefit is not available. 
Visual comfort benefit helps get the 
lighting installed; helps make night 
driving pleasant and attractive so that 
the installation is backed by motorist 
approval and enthusiasm. 

In order that public or traffic bene- 
fit can be appraised and correlated 
with the visual effectiveness of the 
roadway lighting on which the evalua- 
tion is based, relative ratings are essen- 
tial for the seeing factors such as visi- 
bility and visual comfort. If the road- 
way lighting has visual ratings which 
are inadequate, the traffic benefit pro- 
duced can be expected to be less than 
the trafic benefit produced by light- 
ing having good visual ratings. 

The ratings for quality and quan- 
tity of seeing prescribed for new road- 
way lighting installations should in- 
clude an estimated allowance, or safety 
factor, for the expected human capa- 
bility of typical night drivers. Safety 
factors are customary in the layout 
and design of roadways. Seeing is a 
basic requirement for driving at night 
as well as during daylight hours. 

It is also obviously a good practice 
to install roadway lighting which pro- 
vides visual effectiveness ratings on the 
plus side of adequacy rather than bor- 
derline, or less-than-adequate. 

On June 19, 1959, it was suggested 
to the I. E. S. Committee on Roadway 
Lighting that objectives be studied and 
that serious consideration be given to 
presentation of recommendations in 
terms of: 

1. Minimum relative visibility and 
relative visual comfort ratings. 

2. Pavement brightness, one of the 
principal factors in visibility, under 
roadway lighting conditions. 

3. The minimum at any sizeable traf- 
fic-used position on the roadway as 
well as the minimum at any time, 
maintained in service. 

1. The Minimum Relative Visibility 
and relative visual comfort ratings for 


public night use of heavy traffic, high 
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speed highways were somewhat higher 
than those shown in Figure 5. 

2. For Pavement Brightness a mini- 
mum of 0.6 footlambert was suggested. 
As will be seen by a glance at Appen- 
dix A and Appendix B, the 0.6 num- 
ber happens to be in line with the 
pavement brightness numbers recom- 
mended by the Netherlands and Great 
Britain. Neither of these two countries 
recommend footcandles. The Nether- 
lands allow a 3:1 “ratio of the average 
brightness to any minimum in the road 
picture.” 

The use of pavement brightness cri- 
teria (instead of footcandles) is a 
definite, significant forward step to- 
ward visibility ratings. Generally the 
conventional types of candlepower dis- 
tributions and roadway lighting sys- 
tems which are effective in producing 
pavement brightness are also efficient 
in producing obstacle brightness, de- 
pending on object reflectance. 


A glance at the left and right sides 
of Figure 3 shows that other control 
criteria are also essential for visibility 
and visual comfort. The Netherlands 
do recommend cutoff of the luminaire 
candlepower distributions. 

3. The Suggestion for Minimum at 
any sizeable traffic-used position on 
the roadway is for the purpose of 
simplification, a single rating number 
instead of dual. Using the latter, we 
prescribe a “minimum recommended 
average’ and then supplement this 
number with another ratio number 
stating that at some positions on the 
roadway the brightness (or footcan- 
dles) may be 1/10, or 1/4, or 1/3 the 
average. The actual minimum at any 
position is seldom known. 


The seeing task should be seen at 
any position on the roadway. Discern- 
ment usually involves contrasts such 
as that of an object compared with the 
brightness of a sizeable adjacent pave- 
ment area. The areas can be expressed 
in visual solid angle at the driver- 
observer’s eyes, or vertical and lateral 
angles or dimensions. 

When certain visibility or visual 
comfort or brightness is essential, the 
roadway lighting system should pro- 
vide it. If in accomplishment of the 
requisite, a surplus is provided at 
other driver or object locations that 
should be all-to-the good, subject only 
to the efficiency-economy requirements 
of the system. The minimum rating at 
any position is the most significant 
and logical criterion. 

It should be thoroughly understood 
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that comparison of two roadway light- 
ing systems on the basis of footcandles 
is limited to instances when other cir- 
cumstances are identical with respect 
to: 

A. Luminaire candlepower distribu- 
tion extending along the roadway. 

B. System geometry including |umi- 
naire spacing, mounting height, and 
overhang. 

C. Pavement surface characteristics 
in reflecting incident light. 

In his discussion of a paper pub- 
lished in May 1959, Mr. R. E. Ballard, 
engineer for the Connecticut Light and 
Power Company, recently phrased his 
opinion of footcandles very succinctly: 

“The use of footcandles as a meas- 
ure of quality of illumination has 
long been recognized as a ridiculous- 
ly outmoded crutch. Roadway light- 
ing is intended to produce comfort- 
able optimum visibility and there is 
not necessarily any relationship be- 
tween footcandles and visibility as 
such.” 

Now that ratings for roadway light- 
ing systems can be readily provided in 
terms of relative visibility and relative 
visual comfort, the engineer can trans- 
mit to others the seeing effectiveness 
which he has in mind, and avoid the 
confusion and complex mental inter- 
polations with respect to benefit de- 
rived when footcandle data is used. 


lll. Ratings for Evaluation of the Vis- 
ual Seeing Effectiveness of Road- 
way Lighting Systems 

Seeing factor ratings for the effec- 
tiveness of roadway lighting, essential 
as a basis for progress in the evalua- 
tion of public benefit or traffic benefit, 
are being used here and abroad. To re- 
port topically: 

A. Visual Comfort, Visibility, and 

Factor Ratings. 

B. New Requisite Visibility-Bright- 
ness Studies by Dr. H. R. Blackwell. 

C. Additional Comprehensive Evalu- 
ations are Desirable. 


I11-A. Visual Comfort, Visibility, and 
Factor Ratings 

Ratings in use may be commented 
upon as follows: 

1. Computed Rating Method and 
Data Available. 

2. Outdoor Laboratory Evaluation 
of Visual Comfort. 

3. European Ratings and Studies. 

1. Computed Rating Method and 
Data Available, reported in the May 
1959 issue of Illuminating Engineer- 





ing and the 1959 HRB Night Visibility 
Committee Bulletin, provides a meth- 
od of rating roadway lighting systems 
in terms of the seeing factors shown in 
Figure 3. For an example combination 
of system conditions, the representa- 
tive relative visibility and relative vis- 
ual comfort ratings are as shown in 
Figure 5. 

The ratings for other existing or 
proposed roadway lighting systems 
may be readily computed. In addition 
to minimum (or overage if desired), 
relative visual comfort and_ relative 
visibility ratings for other factors may 
be computed ; such as, pavement bright- 
ness, obstacle brightness, disability 
veiling brightness (DVB) with result- 
ant visibility loss, luminaire bright- 
ness, etc. 

Conversion constants, curves, and 
even nomographs are available for use 
with photometric luminaire candle- 
power data along representative longi- 
tudinal roadway lines (driver paths, 
etc.). The extent by which specific 
rather than generally representative in- 
stallation conditions are assumed de- 
pends upon the precision required. In- 
terpolative estimates based upon rat- 
ings for other similar roadway light- 
ing systems will evolve from use of 
seeing factor ratings. 

Computation has many advantages 
including: 

(a) Predetermination or ratings for 
the effectiveness of proposed or exist- 
ing roadway lighting systems is pro- 
vided in readily understandable terms 
of roadway user benefit. 


(b) Installation practice luminaire 
performance variables may be ex- 
plored, evaluated, and controlled in 
design for optimum overall efficiency. 


(c) Comprehension of objectives 
will be improved, complexity reduced, 
and standardization possibilities re- 
vealed. 

(d) An ascending numerical scale 
is provided for visual comfort where- 
by improvement is accompanied by a 
higher number. 

(e) Progress in dynamic visual re- 
search under night driving conditions 
will be encouraged by a method for 
the use of laboratory and field data 
now available and that which will be 
made available in the future. 

(f) Time will be conserved. Compu- 
tation facilitates ratings without the 
delays, uncertainties, and interference 
that may arise in field testing. The use 
of high-speed computer techniques is 
obviously feasible and desirable. With 
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Figure 6 


Observer R. K. Drake shows how the Guth Evaluator source brightness is remotely controlled from 
the driver position in an automobile. During the relative visual comfort ratin of a roadway 
lighting system, the shield portion of the headrest assembly is first down steadily for appraisal 
of the BCD brightness on his line of sight with luminaires excluded from view. This is followed 
by automatic rotation of the shield up and down to alternately expose the observer-driver’s eyes 
to the impact sensation judged to be equivalent to the combined brightness of the system 


luminaires. 


example ratings available, other rat- 
ings may be estimated by interpolative 
judgment. 

The possible effect of new instru- 
mentation in providing a larger scale 
range of numbers for relative visi- 
bility will be discussed under the fol- 
lowing heading B. 

2. Outdoor Laboratory Evaluation of 
Visual Comfort has been conducted at 
Hendersonville, N. C. Results reported 
at the I.E.S. National Technical Con- 
ference, on September 10, 1959, indi- 
cate that test data on visual comfort is 
consistent with computed relative vis- 
ual comfort ratings. This conclusron 
is reached after two years of outdoor 
full scale testing of a typical roadway 
lighting system using an Evaluator de- 
veloped at our request by Dr. S. K. 
Guth of Nela Park. 


The selection of observer data pro- 
duced by the extensive outdoor studies 
was based upon an indoor BCD “popu- 
lation study” conducted by J.S. Frank- 
lin in the Photometric Laboratory at 
Hendersonville. The latter data is in 
agreement with previous studies. Fig- 
ure 6 shows an observer making an 
outdoor relative visual comfort evalu- 
ation. The lighting - roadway system 
being observed is shown in Figure 7. 

The Guth Evaluator may be used to 
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demonstrate and provide better under- 
standing of the fundamentals involved 
in improving relative visual comfort. 
A driver-observer, sitting in an auto- 
mobile, readily adjusts the brightness 
of the flashing comparison source to 
the BCD, borderline sensation between 
comfort and discomfort. By changing 
the lighting, the driver can observe 
and readily appreciate the fact that 
the BCD brightness for a roadway 
lighting system increases with appre- 
ciably higher Field Brightness, includ- 
ing the brightness of the pavement 
background against which the flashing 


comparison source is being viewed. 


An increase in Field Brightness (in- 
cluding pavement) improves the rela- 
tive visual comfort ratio unless ac- 
companied by a corresponding increase 
in the combined brightness of the sys- 
tem luminaires. The latter may be in- 
creased within the limits of the rela- 
tive comfort ratio without decreasing 
the relative visual comfort. The Evalu- 
ator demonstrates that progress in- 
volves higher brightness at or near 
the pavement level with lower bright- 
ness up at the luminaire mountings. 


Wilbur S. Smith, Consulting Engi- 
neer, has offered a discussion of the 
IES paper which, in addition to stating 
the fact that “comfort is a principal 


objective in all highway transporta- 


tion,” also inchudes the following ex. 
cerpts: 

“Certainly, highway officials and 
others are in dire need of a better 
means of objectively determining the 
optimum amount and type of lighting 
given for surface and traffic conditions. 
It is the desire of highway engineers 
to utilize roadway lighting as a means 
of improving trafhic services and safety 
on major highways; yet, they do not 
have a method of evaluating different 
types of lighting and lighting installa- 
tion by generally approved and ac. 
cepted methods.” 

rm Better means of objectively 
measuring highway lighting systems 
would probably be one of the most 
effective means of encouraging and 
justifying the more widespread use of 
highway lighting on expressways and 
other major highway facilities.” 

3. European Ratings and Studies 
have advanced rapidly during the past 
few years. At the C.I.E. International 
Commission on Illumination, quadren- 
nial meeting held at Brussels, Belgium, 
during June 1959, several reports were 
presented showing how their acceler- 
ated progress has brought about adop- 
tion of visibility and visual comfort 
criteria. An extensive full-scale demon- 
stration of different roadway lighting 
systems, near Brussels, afforded the 
delegates visual proof that an effective 
and pleasant lighting installation com- 
bines adequate pavement brightness 
with a low cutoff of candlepower dis- 
tribution. 

More recently at Hendersonville, 
also at the I.E.S. Technical Confer- 
ence, Mr. L. Gaymard, Street Lighting 
Chief Engineer for Electricite de 
France, reported on the widespread 
public enthusiasm for the continental 
European roadway lighting practice 
of low cutoff luminaire, 40 foot mount- 
ing heights and moderate spacings. 


In addition to previous references 
to European practice and studies: 


(a) Much of a continental European 
practice is based upon extensive stud- 
ies conducted on a full-scale outdoor 
laboratory provided by the Phillips 
Company at Eindhoven, Netherlands. 


(b) Relative visual comfort (their 
terminology is discomfort glare) is 
evaluated in terms of pavement bright- 
ness, ie.: “the average luminance 
(brightness) of the road surface neces- 
sary to reduce the discomfort glare 
to a satisfactory degree.” This is simi- 
lar to the preceding conclusion (2) 
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regarding studies at Hendersonville us- 
ing the Guth Evaluator. 

(c) The visibility studies by de Boer 
and associates have been based upon: 

“25 actual installations as well as 
in the outdoor laboratory. For test ob- 
jects in these experiments Landolt- 
rings were used having a diameter of 
0.16M and a reflection factor of 9 per 
cent.” 

These dimension and reflectance val- 
ues are quite similar to those of the 
target used in our computation of 
relative visibility. The dynamics of 
observers traveling along the test road- 
way in automobiles was included in 
the de Boer visibility studies. 

(d) Mr. Waldram’s report for the 
International Committee on Street 
Lighting says: “In the U.S.A. the im- 
portance of luminance (brightness) is 
becoming recognized and the possibil- 
ity of specifying it has been discussed.” 

(e) The British Ministry of Trans- 
port has done considerable work on 
studies of pavement reflection charac- 
teristics and some studies of traffic op- 
erations, particularly from the stand- 
point of night accident prevention. 
They have been quoted as saying that 
U.S.A. accident data is not comparable 
in detail and engineering analysis 
with similar work that has been done 
in Britain. 

The foregoing and the detailed re- 
ports of diligent accelerated foreign 
work on roadway lighting should be 
seriously considered by those of us in 
the U.S.A. who are interested in, or 
affected by, night motor vehicle trans- 
portation. 


I11-B. New Requisite Visibility-Bright- 
ness Studies by Dr. Blackwell 

Dr. H. R. Blackwell and associates 
Messrs. B. S. Pritchard, R. Schwab, 
D. F. Fisher, and J. G. Umhart of the 
Institute for Research in Vision at 
Qhio State University have a very high 
quality scientific interest in contribut- 
ing to the effectiveness of roadway 
lighting. At the September 1959 I.E.S. 
Technical Conference of the Blackwell- 
Pritchard team presented an informal 
paper reporting their preliminary stud- 
ies of requisite roadway lighting. 
These studies were initiated during 
April 1958 and are expected to con- 
tinue during 1960. 

Dr. Blackwell’s work on roadway 
lighting is being sponsored by the II- 
luminating Engineering Research In- 
stitute at the request of the IES Com- 
mittee on Roadway Lighting. He has 
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Figure 7 


This photo shows the outdoor laboratory full-scale test roadway at Hendersonville, N. C., the 
system luminaires, the Evaluator mirror, and the representative automobile in which the driver- 
observer is seated while rating relative visual comfort of the lighting system with the aid of 
the Cuth Evaluator. 


developed a system for evaluating the 
requisite brightness for seeing various 
objects on the roadway when the driv- 
er has a time interval of one-fifth sec- 
ond for perception under dynamic 
moving eye conditions. It is expected 
that a new scale of relative visibility 
and the visibility ratings required for 
representative night driving conditions 
is likely to be available during 1960. 


The Blackwell studies utilize a new 
instrument called the Visual Task Eval- 
uator developed jointly by Dr. Black- 
well and Mr. B. S. Pritchard. 


It is hoped that the requisite level of 
brightness, and visibility which evolves 
from Blackwell’s studies may be ac- 
companied by a method for rating, 
relatively, the effectiveness of other 
lighting. The requisite level of visibil- 
ity may be established as a datum or 
reference for comparison of less or 
more effective methods of producing 
visibility. Specific roadway lighting 
systems will provide visibility effec- 
tiveness which is higher or lower rela- 
tive to the datum or requisite level. 
Thus, relative-to-requisite ratings would 
be useful as a measure of how good 
lighting may be for visibility effective- 
ness. 

It is also hoped that the requisite 
level of relative visibility which evolves 
from the Blackwell roadway lighting 


studies can be correlated with the 


scale of the Luckiesh-Moss Visibility 
Meter, which is relative to threshold 
or bare discernment. 

It is obviously desirable to have and 
use a single number rating for net 
relative visibility instead of using two 
ratings, such as the factors; pavement 
brightness, and the per cent visibility 
loss due to disability veiling bright- 
ness. 


I11-C. Additional Comprehensive 
Evaluations Are Desirable 


There are many indications as to the 
need for comprehensive evaluations of 
roadway lighting, including those 
pointed up by the Armed Forces, 
N. R. C. Committee on Vision, and 
the Night Visibility Committee of the 
Highway Research Board as well as 
the Highway Safety Study. 

Dynamics is a typical night driving 
condition involving high-speed move- 
ment of both the object to be seen and 
the driver observer. The actual effect 
of dynamics on night visibility with or 
without roadway lighting should at 
least be estimated and included for 
rating purposes. 

Fatigue, tension, preoccupation of 
the driver’s attention and sense capa- 
city with tasks other than seeing, typi- 
cal of night driving with or without 
good roadway lighting, should be at 
least estimated. It is hoped that the 
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$800,000 Harvard Medical Research 
project on causes of accidents will pro- 
vide some answers. Also the G. S. R. 
driver tension and similar studies by 
the U. S. Bureau of Public Roads 
might well be extended to include 
night driving conditions including 
good roadway lighting. 

Factors involved in ratings for road- 
way lighting effectiveness should be 
measured, evaluated, interrelated, and 
conclusions published for general use. 
Relatively simple examples are per 
cent loss of visibility due to typical 
fluctuations of DVB, full-scale measure- 
ments of pavement brightness, and re- 
flection characteristics of representa- 
tive pavement surfaces, evaluation of 
the effect of transitional brightness- 
adaptation, etc. 


Instrumentation Recently Developed fer 
Field Measurement of Seeing Factors 

New instruments for field measure- 
ment of the seeing factors in roadway 
lighting have been developed here in 
the U.S.A. These measurement devices 
should be put to use to provide addi- 
tional data on the visual effectiveness 
of roadway lighting. 

Action programs may involve meas- 
urements of existing roadway lighting 
installation, outdoor laboratory stud- 
ies, and indoor simulator studies. For- 
eign instrumentation available for eval- 
uation of roadway lighting should be 
investigated. Any that are adaptable 
to U.S. studies of roadway lighting ef- 
fectiveness should be used even if the 
purpose involves only the correlations 
essential for an International Code or 
Recommended Practice for roadway 
lighting. 

Recent U.S.A. developments include: 

A. Pritchard Brightness Meter. 


B. Fry-Pritchard Meter for Disabil- 
ity Veiling Brightness, (DVB). 

C. Blackwell-Pritchard Visual Task 
Evaluator (V. T. E.). 

D. Finch Visibility Meter. 

E. Comparison of Visibility Meas- 
urement Systems. 

F. Guth Evaluator for Rating the 
Relative Visual Comfort of Roadway 
Lighting Systems. 


Comments are: 


IV-A. Pritchard Brightness Meter 
Mr. B. S. Pritchard of the Institute 
for Research in Vision at Ohio State 
University has recently developed and 
made available an instrument which is 
suitable for the brightness measure- 
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ment of small areas corresponding to 
the size of objects and surfaces when 
several hundred feet ahead of the 
driver-observer. This meter has the 
additional advantage of a_ physical 
scale reading, which does not require 
photometric balance by an experienced 
observer. 


This instrument is being used for 
outdoor measurements of the pave- 
ment brightness or object brightness 
factors in visibility, or discernment, as 
listed in Figure 3, and described in 


Appendix A of A.S.A. Practice. 


IV-B. Fry-Pritchard Meter for Disabil- 
ity Veiling Brightness (DVB) 


The DVB, or disability veiling bright- 
ness of roadway lighting systems, may 
now be integrated and measured using 
a new instrument developed by Dr. 
Glenn A. Fry and Mr. B. S. Pritchard 
of Ohio State University. Their work 
has been sponsored by the illuminating 
Engineering Society Research Insti- 
tute. Mounted at the driver’s eye posi- 
tion in an automobile, the combined 
brightness in the field of view at suc- 
cessive driver positions in a lighting 
system may be readily measured by a 
physical scale reading similar to that 
of the aforementioned meter for pave- 
ment brightness. 


Instrumentation or computation is 
essential for this purpose. The reduc- 
tion in visibility due to DVB may be 
described as you-don’t-see-as-you-think- 
you-do. This per cent loss data should 
include at least an estimate of the in- 
crease in loss resulting from the fluc- 
tuation due to the driver's movement 
along the roadway at representative 
speeds. As mentioned in the papers, the 
data used included an estimate by 
Reid-Chanon for 25-40 MPH vehicle 
speeds. 

Field Brightness or the Combined 
Integrated Brightness in the driver’s 
field of view should be measured for 
relative comfort evaluations (Figure 
3) using the basic instrumentation de- 
scribed in the preceding A and B. 


IV-C. Blackwell-Pritchard Visual Task 
Evaluator (V.T.E.) 


Mr. C. L. Crouch, Secretary of the 
Illuminating Engineering Research In- 
stitute, described this instrument now 
being used for studies of requisite 
roadway lighting effectiveness as fol- 
lows: 


“The Visual Task Evaluator is a 
portable piece of equipment built 





around a complex optical system. It js 
the function of the equipment to equate 
the visibility of a practical task to the 
visibility of a circular target for which 
illumination requirements have been 
established through research.” 


“To accomplish this, the practical 
object to be seen is placed within the 
instrument’s view. The instrument is 
then adjusted so that the most impor. 
tant detail of the task object is at 
threshold — or just barely visible. 
Without changing the setting of the 
instrument, the image of the practical 
object is replaced by the image of a 
circular target, also reduced to thresh- 


old.” 


IV-D. Finch Visibility Meter 
Professor D. M. Finch of the Uni- 


versity of California and the Institute 
for Trafic and Transportation at Berk- 
eley has developed a readily portable 
visibility meter which combined sev- 
eral features. This instrumentation has 
not been made available for use by 
others. However, one of the compo- 
nents used in the Blackwell V.T.E. re- 
sulted from the Finch meter develop- 
ment. 


IV-E. Comparison of Visibility- 
Measurement Systems 


It is obviously desirable to evaluate 
and correlate the features and/or data 
obtained using visibility meters avail- 
able here and abroad. At the 1959 
1.E.S. Technical Conference, Mr. Ar- 
thur A. Eastman and Dr. Sylvester K. 
Guth presented a paper comparing the 
results obtained with the Luckiesh- 
Moss Visibility Meter with data based 
upon use of the V.T.E. (described pre- 
ceding B). 

Correlations such as this should be 
extended to include roadway lighting 
visibility conditions and relative rat- 
ings pertaining thereto. 


IV-F. Guth Evaluator for Rating the 
Relative Visual Comfort of 
Roadway Lighting Systems 


The Evaluator developed by Dr. S. 
K. Guth and J. B. McNelis is an aid to 
outdoor full scale rating of effective- 
ness of roadway lighting systems in 
terms of relative visual comfort. Uses 
of the Evaluator are shown in Figure 6 
and Figure 7. This device is also valu- 
able for indoor studies and evaluation 
of simulated conditions. 


The visual comfort rating is relative 
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to the motorist-observer sensation which 
would be at BCD, the borderline be- 
tween comfort and discomfort for the 
lighted roadway. The Evaluator BCD 
brightness, BL, is on the observer's 
line of sight and excludes the com- 
bined brightness of the system lumi- 
naires. The brightness comparison pro- 
viding the Evaluator rating at each 
motorist-observer viewing position is 
shown in Table 1. 

This Evaluator may be used to dem- 
onstrate and provide better understand 
ing of the fundamentals involved for 
improvement of relative visual com- 
fort ratings for roadway lighting sys- 
tems. This may include an appreciable 
increase in pavement brightness. 





Summary 

Although some significant progress 
in roadway lighting developments is 
being made, it should be readily ap- 
parent that much more data, accumu- 
lated and presented at a greatly ac- 
celerated pace, is now essential. All 
those interested in, or affected by, 
night motor vehicle transportation 
should be vigorously initiating and 
supporting evaluations of the benefits 
of roadway lighting. The potential im- 
provement in public welfare is an im- 
pelling obligation. 

The night traffic benefits should be 
obvious; yet might well be further 
documented by engineering estimates. 
appraisals, and measurements where 





Table | 


B,. the brightness of a source on the 


Evaluator Ratio 
at each position 


BL, 


observer's line of sight which is at 
BCD sensation brightness with re- 
spect to the lighted roadway back- 
ground excluding luminaires (fL) 





the brightness of a comparison 


source on observer's line of sight 
which produces sensation equiva- 
lent to the combined brightness of 
the system of luminaires (fL) 





Netherlands’ Recommendations on Public Lighting — May 1959 








Appendix A 
Excerpts from 


TABLE 2.1. Recommended values of road surface brightness and its irregularity 














practicable. Ratings for night traffic 
benefit can now be based upon seeing 
benefit ratings for the roadway light- 
ing involved. Correlation of night traf- 
fic ratings with relative visibility and 
relative visual comfort ratings for the 
effectiveness of roadway lighting will 
indicate how good the lighting must be 
for the desired public benefit. 

Visual benefit ratings will also im- 
plement attention to the technological 
details by which the seeing effective- 
ness of roadway lighting will be im- 
proved in the future. Additional visual 
data, studies, and presentations of 
knowledge are imperative. 

Action by many people is urgent. 
Interest in accomplishment for im- 
provement in night motor vehicle 
transportation is widespread in the 
U.S.A. and abroad. Freedom to drive 
at night with assurance, pleasure, and 
eficiency involves objectives which 
warrant the combined use of the best 
research, talent, facilities, and engi- 
neering skills. 

Your immediate participation in 
work to be done during 1960 is solici- 


ted. 
(See page 28 for Appendix B) 


Highest permissible irregularity 1 


Av ; 
pon the brightness pattern, expressed as 
cnn the ratio of the greatest to the least 
; brightness on any line across the 
bright & y | 
Road or Street __ tems road as well as the ratio of the 
- (in) oe <a to any minimum 
cd/m? (footlamberts) 1” cme fOad pacture. 
Deteia ities ta itil —— 
Roads Outside built-up area: 
for Road reserved for motor trafhc 2 (0.6) 3 
fast Trunk road 1.5 (0.45) 4 
Traffic Important main road 1 (0.3) 4 
Inside built-up area: 
Main thoroughfare 2 (0.6) 3 
Access road (Arterial road) 2 (0.6) 3 
ae Street in industrial or dock area ae | (0.3) | 5 
Quay, wharve lock or bridge over 
important waterway 1 (0.3) 5 
Shopping street with road trafic = |= = 1 (0.3) ee 
Shoping street without important traffic 0.75 (0.22) 8 
Residential street with road traffic 0.75 (0.22) 6 
Residential street without important traffic 0.5 (0.15) 10 
Fashionable square or promenade 0.5 to 2 (0.15 to 0.6) — 


“Cutoff luminaires, either low angle or medium angle, are generally used in the Netherlands.”’ 


(Note: Material in parenthesis added by C. H. Rex to put in terminology used in U. S. A.) 
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The Density Factor in Traffic Flow 


By Bruce D. Greenshields 
Assistant Director, Transportation Institute 
The University of Michigan 
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Density in Vehicles per Mile of Roadway-D 


Figure 1 
Speed in miles per hour corresponding to a given average density in vehicles per mile of pavement. 


a traffic engineers have 
long known that the density of ve- 
hicles on a road is one of the three 
basic factors of traffic flow, many are 
not aware of its importance to the 
solution of many traffic problems. 
This fact was brought to my attention 
at the recent annual meeting of the 
Institute of Traffic Engineers and is 
the excuse for this discussion of the 
traffic “density” concept. Its signifi- 
cance becomes more apparent when 
density of traffic events is interpreted 
to include vehicle movements as well 
as vehicles. 


Basic Factors 

The three basic factors or elements 
of trafic flow are (1) Volume (V) 
which is defined as the number of 
vehicles passing per hour, (2) the 
Speed (S) expressed in miles per 
hour, and (3) the Density (D) de- 
fined as the number of vehicles per 
mile of roadway or lane. 

The relationship between these fac- 


26 


tors is given by the simple equation: 
a ee 

To show that this equation is dimen- 
sionally true, let L = distance in 
miles, T = time in hours, and N = 
number of vehicles. Then, dimension- 
ally, 

N N L oN N 
=—- X —-or-— = — 

T L T T T 

The relationship between density, 
speed and volume provides a choice 
in the field data to be collected, for 
any two of the three factors may be 
observed. 

The advantages of using the density 
factor in the analysis of a particular 
problem came to my attention during 
a study of traffic capacity in Ohio in 
1933. It was found that there was 
practically a straight-line relationship 
between the average density and aver- 
age speed. This is shown in Figure 1, 
which is taken from “A Study of 
Trafic Capacity,” Proceedings High- 
way Research Board, Washington, 





D. C., 1933, p. 468. The numbers on 
the diagram show the number of ob- 
served groups of 100 vehicles each for 
the plotted points. In all, there were 
220 groups. The data were obtained on 
two-lane roads. 


It is pointed out in the 1933 report 
that, “Since the curve is a straight 
line, it is only necessary to determine 
accurately two points to fix its direc- 
tion. Practically, these points should 
be the free speed or a point in that 
region and a point near the maximum 
density, since a point at each end of a 
line fixes it most accurately.” 

On examining the speed-volume 
curve in Figure 2, it is found that 
the maximum volume occurs at the 
mean speed. To prove this mathe- 
matically, we return to Figure 1 and 
Let S, = maximum speed and D, = 
maximum density. Then slope of curve 

a 


Din 


Now letting X = varying values of 
D and substituting in the equation 


= Sn X D 
there is obtained 
Sm 
¥=(85,—A—)A 
De 
She 
= S.A —  — 
Dn 


(This is the equation of the curve 
shown in Figure 2.) 


Differentiating with respect to X 


dV Sm 
— = Sn — 2X — 
dX Dun 
For maximum volume, 
San 
San — 2X — = 0 whence, 
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X = — = mid-point of the curve. 


(This proof is found in “Statistics with 
Application to Highway Traffic Analy- 
ses,” by Greenshields and Weida, 
1952, p. 158, published by The Eno 


Foundation. ) 


Traffic Events 

The full significance of the “den- 
sity’ concept did not become apparent 
until it was realized that both trafhc 
movements and vehicles could be treat- 
ed as trafhc events. 

It was in 1946 at the end of a study 
of “Traffic Performance at Urban 
Street-Intersections,” at Yale Bureau 
of Highway Traffic, that | apprehended 
that speeds, starting reaction-times, ac- 
celerations, decelerations, and other 
elements of trafic flow, need not be 
observed directly to determine their 
effect on the flow of traffic through an 
intersection or other “cell” area of a 
street or road. The basic problem was 
to get traffic into and out of each cell 
as quickly as possible with safety. For 
any given volume the efficiency of flow 
could be determined by observing the 
density of vehicles in the given area. 
The less the density, the quicker the 
traffic must be getting into and out of 
the area. 

The movement of a traffic stream is 
retarded by inherent friction factors. 
Each trafic event, whether it be a ve- 
hicle or a vehicle movement, is an in- 
terference to the movement of vehicles. 
Obviously interferences are not all 
equal. A passenger car may constitute 
one unit of frictional interference, 
while a truck may equal several units. 
A left turning vehicle may also equal 
several units. The average relative re- 
tarding effects of traffic events can be 
determined only from observations. 

Mechanical or electronic simulation 
of vehicle movements has been pro- 
posed for determining traffic flow fac- 
tors, but it is doubted that this is the 
best method. Simulation should be 
checked by field observations. But 
after the field observations have been 
made, the constants sought become 
known, and simulation to determine 
them is no longer necessary. Once the 
trafic friction factors have been de- 
termined, simulation of trafhc flow pat- 
terns over a network of streets or high- 
ways might yield valuable results. 


Critical Densities 
Casual observation of the flow of 
trafhe into and out of a selected area 
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Figure 2 
Speed in miles per hour corresponding to a given density in vehicles per hour on a two-lane highway. 


of roadway or cell reveals that when a 
critical density of events in the cell is 
exceeded, traffic quickly slows to a 
halt. The critical points appear to be 
sharply defined. Trafic may be flow- 
ing smoothly and rapidly at one in- 
stant and stalled a moment later. As 
conditions change, the density slowly 
lessens and traffic starts to flow. This 
phenomenon is observed to take place 
on expressways as well as on city 
streets. 

This would seem to be contrary to 
the unbroken straight-line relationship 
of speed and density shown above in 
Figure 1, but actually the speed and 
density may change very quickly. 

Figure 2 shows that maximum vol- 
ume is reached at a certain speed and 
then decreases. It also shows that a 
given volume may occur at both a 
low and a high speed. For maximum 
efficiency in transmitting vehicles over 
the road, it is clear that density should 
not be allowed to increase to the point 
where volume is reduced. This is the 
mid-density point. For the curve shown 
in Figure 1, the density for efficient 
flow should not drop below about 95 
vehicles per mile. It should be noted 
that the data for these graphs were 
obtained about 1933, and are used for 
the purpose of illustration only. 


Density Traffic Control 

Control of traffic flow by signals or 
other means should be such as to keep 
the density below the critical point, 
for it is below this point that traffic 


flows freely and efficiently. Critical 
density values for typical unit areas, 
such as street intersections, can only 
be determined from field observations. 


Trafic control could be accomplish- 
ed by having some automatic means 
of keeping a continuous density count 
by which the signals would be actuated 
to block vehicles from the area when 
the density reached a predetermined 
level. In theory, it should be possible 
to obtain the density at any instant 
from a continuous count of the ve- 
hicles entering and leaving the area. 
But up to the present time there is no 
device that has the required reliability. 

The vehicle density does not in- 
clude other retarding events. If these 
are present, it is necessary to allow 
for them by selecting a lower critical 
density control figure. 


Up to this point the discussion has 
been theoretical, owing to previous 
lack of a counting device. Recently, 
however, the Automatic Signal Divi- 
sion, Norwalk, Conn., has developed 
the “Density Computer,” which senses 
the number and speeds of vehicles at 
a point and automatically computes 
the density in vehicles per mile. 


According to a description of the de- 
vice, the hourly volume is computed 
on a continuously adjusted basis over 
a selectable time base. “The range of 
the time base is from 14 minute to 
4 minutes, adjusted by a knob on the 
panel of the Density Computer. This 
also is the time period over which the 
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density computation is made. A short 
sample of, say, one minute will pro- 
vide a volume and a related density 
computation having a rapid response 
to changes in density. This might be 
desirable in the control of a facility 
which is extremely vulnerable to rapid 
build-ups of congestion.” 

This device does not give the density 
of vehicles within a given area which 
is the basis of the density theory, but 
calculates the density from the num- 
ber of vehicles and their speeds sensed 
at a point. Theoretically, if the sensing 
units were -placed close enough to- 
gether over a length of roadway, there 
would be obtained a continuous den- 
sity count over the entire area. Ob- 


viously, this is not practical and it is 
not necessary. The spacing must be 
merely close enough to pick up sig- 
nificant changes in density. In prac- 
tice, it may only be necessary to have 
sensing units at critical points such as 
the approach to a curve or the en- 
trance to an intersection. 


The Density Concept 
And Highway Capacity 

The “Density Computer” should be 
valuable for obtaining research data 
on highway capacity. Highway capa- 
city studies based on volume counts 
are lacking, for as already pointed 
out, volume is only one of the three 
basic elements of traffic flow. To say 


New Developments in Roadway Lighting 


Appendix B 


(From Report of Progress in Street Lighting 1955-1958 
by J. M. Waldram, Chairman Committee W-3.3.1 
C. 1. E. International Commission on Illumination) 


“The following table indicates the ranges of mean illumination and 


mean luminance adopted in the various codes under review . 


. Nearly 


all codes pay special attention to glare, which is regarded | as a par- 
ticularly important blemish upon an installation, and in most cases 
advocate some form of cut-off lighting.” 





Table I 
C : = - Mean Illumination Mean Luminance (Brightness ) 
ee | Lux 1m/ft? cd/m? m & 
Finland ie “39 03-0.9 | 03-085 = 0.09-0.25 
' coil pedestr. traffic) | 
France 2.30 0.15-1.5 | Not less than 0.5-0.15 
(on dark surfaces) 
Germany 0.5-16 0.05-1.6 0.03-1 0.01-0.3 
or 20 or 2 | or 1.3 or 0.4 
(on dark surfaces) | (calculated ) 
Gr. Britain | | 0.2-0.7 
Netherlands | | 0.5-1 or 2 0.16-0.31 
| or 0.6 
Spain 0.5-0.8 ) .05-.08 
a ee | 
9-12 ) classes | 
Sweden ie 5 > 0.37-0.5; 0.35-0.5, 0.11-0.15, 
max. 10 max. 1 max. 1 max. 0.3 
(calculated) 
Switzerland Not less Not less | 
than 6 than 0.6 | 
Min. illumination | 
U.S.S.R. ussr. | 026 0.020 0.2-6 0.02-0.6 | eee 
(NOTES) (Luminance is our photometric brightness as we apply it to the 


brightness of pavement and objects. 


“Not less than 0.5-0.15 footlamberts’’ 


as pertaining to the 


Code of Public Lighting for France should be of interest in 
revising our U.S.A. Recommended (ASA) Practice. 


Suggest consideration of the phrase “not less than” instead of 
minimum, at any position on the traffic-used roadway and mini- 
mum in service at any time, etc.) 


(material in parenthesis inserted by Charles Rex.) 


that the capacity of a two-lane road is 
2000 vehicles per hour, gives no in- 
formation as to the efficiency of flow. 
To ascertain this, it is necessary to 
know, in addition to volume, either the 
speed or density. 

Highway capacities are usually ex. 
pressed in terms of the number of 
vehicles that may pass over a highway 
in one hour under stated conditions. 
“Basic Capacity,” according to the 
Highway Capacity Manual, Bureau of 
Public Roads, 1950, page 6, is “The 
maximum number of passenger cars 
that can pass a given point on a lane 
or roadway during one hour under the 
most nearly ideal roadway and traf.- 
fic conditions which can possibly be 
attained. ‘Possible’ capacity is at- 
tained under prevailing roadway and 
traffic conditions.” Perhaps there is a 
more meaningful way to designate ca- 
pacity. 

A measure of capacity, to be com- 
plete, must include volume, speed and 
density. Speed and volume have to do 
with vehicles; density directly involves 
the roadway. It is clear, therefore, that 
the expression for capacity should in- 
clude volume and density. 


To obtain a capacity index that will 
include both the roadway and the ve- 
hicle, we may examine the equation, 

¥=20x 5 

This equation shows that a given 
volume of trafic may be obtained with 
a high density and a low speed or a 
low density and a high speed. Too low 
a speed with high density irks the 
driver and adds to the cost of travel 
and the transport of goods. The ex- 
pression for capacity should show 
what balance between density and 
speed has been determined to be desir- 
able. This could be done, for example, 
by designating the capacity for a two- 
lane road as, say, 1500 v.p.h. with the 
average density, D, not more than 40 
vehicles per mile per lane. This given 
density may be compared with the 
maximum density, which is about 200 
vehicles per mile, obtained by dividing 
the minimum spacing of vehicles in 
feet, into one mile (or 5280 feet). In 
place of using density directly, there 
could be used an index obtained by 
dividing the density into the constant 
200. Thus, a density of 40 vehicles per 

200 


mile would give an index of —— = 5. 
40 
This example is only a suggestion. The 
capacity index to be selected should 
(Continued on page 30) 
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Traffic Engineering Operational Building, 


Richmond, Virginia 


= Bureau of Trafhc Engi- 
neering has recently occupied its new 
Trafic Engineering Operational Build- 
ing, a dream of ten years come true. 
Prior to the construction of this $113,- 
000 building to house the Sign and 
Meter Divisions, makeshift facilities 
were utilized. In fact, the sign shop 
was a converted stable with very little 
conversion. 

One of the first moves attempted by 
J. T. Hanna, the first City Traffic En- 
gineer of the newly created Bureau of 
Trafic Engineering in 1948, was to 
seek better facilities. Due to compe- 
tition and pressing needs of other city 
agencies for limited capital money, 
this project was postponed many times. 
One strategic move that apparently 
had some effect upon obtaining this 
building was to change the name from 
“Paint Shop” to “The Traffic Engineer- 
ing Operational Building.” Less oppo- 
sition was encountered than previously, 
when we had asked for a paint shop. 
Regardless of how much we explained 
the functions of the proposed paint 
shop some officials pictured only a 
small room with a spray gun and very 
little activity other than the spraying 
of paint. The name “Operational 
Building” apparently had more ap- 
peal, since it was approved on the sec- 
ond try. 

We are not only well pleased with 
the functional design of the building 
but pleasantly surprised at the eye 
appeal of the inside and outside ac- 
complished by the local architects, 
Whitmore and Chichester. Ample day 
light and/or fluorescent light is sup- 
plied throughout the 10,027 square 
feet of the building. 

Operating from this facility, Rich- 
mond’s forty square miles consisting of 
990 miles of streets can be better 
served now and in the future. 
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This building is the base operation 
of twenty-one personnel, five in the 
Parking Meter Division, fifteen in the 
Sign Division and one from the Traffic 
Counter Division (part time). All work- 
ing spaces are on the same level mak- 
ing internal transportation easy from 
a covered truck level loading dock. 
Tractor trailers can enter the storage 
and metal shops to unload and 34 ton 
trucks can be housed in the street 
painting equipment room. Its “L” type 
construction enables all operations to 
be divided, but in close proximity to 
each other. 

Ample room is available to use ad- 
vantageously all manpower inside the 
building during inclement weather. It 
is planned to take advantage of this 
manpower, and newly established fa- 
cilities, to stockpile completed signs. 
Practically all types of signs can be 
fabricated by our own personnel with 
equipment now installed. 

A heated waterfall spray booth, 
which eliminates health and fire haz- 
ards, can be comfortably operated in 
all types of weather. Glass bead appli- 
cation can be quickly accomplished 
with a sphere dispenser for even re- 
flectorization of sprayed signs. Spe- 
cially constructed drying racks are 
used for the transportation and sup- 
port of signs while being baked in the 
gas fired, batch-type open. 

A uniquely designed table, courtesy 
of the Virginia State Highway Depart- 
ment, stores rolls and sign faces of 
Scotchlite adjacent to the vacuum ap- 
plicator. A cutting device built into 
this table eliminates waste. 

All silk screens are applied to a 
universal size frame for easy storage 
in custom built racks in the vented 
storage room especially designed for 
this purpose. These screens enable 
mass production when used with the 


By S. T. Baker, 
Assistant Traffic Engineer 
Richmond, Virginia 


vacuum printer and folding drying 
rack constructed to hold five hundred 
12” x 18” signs. Cleaning of the silk 
screens is simplified by the use of a 
large galvanized sink equipped with 
a forty gallon solvent tank and pump 
unit. This unit permits the fluid to 
settle and be repumped and reused 
many times as a cleaner. Sections of 
this building where volatile liquids are 
used are equipped with explosion proof 
light switches and motors. 

Completed signs and raw materials 
are stored in ceiling height bins made 
accessible by a permanently installed 
rolling ladder. Wall racks for the stor- 
age of pipe and posts further conserve 
floor space. 

At one end of this building the street 
painting room is connected but entirely 
separated from other operations that 
are not related. Separate quarters for 
this operation reduce conflict among 
personnel, especially during the sum- 
mer days when working hours differ. 
This room is equipped with a carbon 
monoxide exhaust fan that permits in- 
side cleaning of the three line stripers 
used on the 98 miles of painted road- 
ways and crosswalks. 

Space provided for the Parking 
Meter Division is divided into a rec- 
ord room (or office), a repair room, 
and a storage room. Five men care for 
the 2,900 meters by use of two trucks, 
one provided with a two-way radio 
hook-up. These men wind, inspect, re- 
pair, and collect from the meters. 

An L & R Monarch cleaning ma- 
chine, a jewelers lathe, and a modernly 
equipped working bench for two per- 
sons enables them to keep the meters 
in top repair. 

Map tacks and numbers representing 
types of meters are spotted on maps 
mounted on a folding type rack for 
ease in locating each meter complaint. 
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Performance and repair records are 
constantly maintained on each meter. 
Pigeon hole type storage racks are 
used for spare meter heads. 

Trafic counters are stored, repaired. 
and charged in a room included for 
this purpose. Built in work and storage 
benches conserve space in this room. 

Air conditioning is provided in the 
two foremen’s offices as well as in the 
meter repair room and silk screen cut- 
ting room. The lunch, locker, and 
toilet facilities adjacent to these spaces 


also benefit from the cooling system. 

Compressed air is piped throughout 
the building for spraying, dusting, and 
pressure. Fittings are of the quick fit 
type and well spaced, making air ac- 
cessible in all parts of the building. 

A two-way intercommunication sys- 
tem with the master unit in the fore- 
man’s office and four outlets simplifies 
contact with all rooms. This system 
actually “bugs” all of these points by 
button control at the master. 

A paved yard approximately 150 


PENNSYLVANIA DEPARTMENT OF HIGHWAYS 


is seeking 


TRAFFIC ENGINEERS 


with control or planning experience 


Numerous vacancies at all levels for central office and field positions. 
Starting salary ranges from $5,000 to $10,400 based on experience 


and training. 


For Civil Service examination details and application forms, write: 
Personnel Office, 
Pennsylvania Department of Highways 
Harrisburg, Penna. 

Final filing date for application: April 8, 1960 

Inquiries should be received by April 1, 1960 





For Flashing Signals and Beacons 


Specify The Flashers With Performance Proven Dependability 


engineering and design features that 
have made Time-0-Matic the leadin 
manufacturer of flashers since 193 


© open frame construction for 
efficient heat dissipation 


© adjustable 50-60 flashes per 
minute 


© not affected by extreme temp- 
erature variations 


© slow speed induction motor 
®@ hardened, polished pivots 


® bearings, factory lubricated 
for life of the flasher 


@ available with or without radio 
interference eliminators 


Write for literature and specifications 












IME -O-MATIC, INC. 
A SIGN OF GOOD CONTROL SINCE 1932 


P.0. Box 850, Danville, Illinois, Phone Hickory 2-0611 
Canadian Agent: Sangamo, Ltd. ® Leaside, Toronto 17 Canada 


NEW ! ! 

Model 46 

1 or 2 circuit, front- 
mounted cams and con- 
tacts out in the open 
for fast, easy adjust- 
ment, replacement. 
Compact size 4%” high, 
4” wide, 214” deep 


Model 3 
1 or 2 circuits 


Model 37 Jack-mounted 
Available with or with- 
out meter base and cov- 
er, as shown, 1 or 2 
circuits 


Applications 


Safety Zones 
Caution Signals 
Traffic Islands 
Loading —. 
Warning Bea 

Flashing “sg Gane 


yards by 200 yards enclosed by a six 
foot high fence, provides ample out- 
side storage and service space. An 
open parking area is provided in front 
of the building for twenty-six employ- 
ees’ and visitors’ vehicles. Shrubbery 
planted around these areas adds much 
to the general appearance of the build- 
ing and grounds located in the “Old 
Fairgrounds’ on Hermitage Road. 

This is the third new city building 
constructed in this area. A complete 
automotive shop, an operational build- 
ing for the Department of Public 
Works preceded our facility, and now 
a combination office and warehouse is 
under construction for General Serv- 
ices. 


DENSITY CAPACITY 
(Continued from page 28) 


be derived from a study of sufficient 


field data. 


The purpose of this discussion has 
been to point out that it may be easier 
and more effective to use the density- 
volume relationship than that of vol- 
ume and speed in solving certain traf- 
fic problems. 

In employing the density factor, 
only the effect of traffic events is ob- 
served and this is done simply by 
counting them. This avoids the difh- 
culty of measuring the characteristics 
of each traffic event and then synthe- 
sizing these to obtain the character- 
istics of the entire trafic stream. We 
are not so much interested in how long 
it takes a vehicle to make a left turn 
as in how much it retards traffic flow. 


Observing and recording the density 
of traffic events over a large area in 
order to determine critical values, pre- 
sents difficulties. But it is believed that 
these can be overcome. Time - lapse 
photographs taken from a plane or 
helicopter or from vantage points on 
the ground could be used. The events 
occurring in a large area need not be 
observed at once over the entire area. 
The traffic leaving a cell becomes the 
entering trafic for the next cell until 
the whole pattern becomes complete. 


Once critical density values have 
been obtained, properly located sens- 
ing units used in combination with 
electronic computers could perhaps be 
used to control the flow of traffic over 
a network of cells, comprising an en- 
tire city. New theories and methods 
must be evolved to meet the growing 
complexities of traffic flow. 


TRAFFIC ENGINEERING 





/ 
i 
y 
: 
2 
2 
re | 
3 
; 


eR RT tet tae 
a . Downed a bent > * Bf on 5 EB 





Oe Ot Una aon a telainase 


a. 


Ate teas? 


— 


THIS PLANET 
ALL-ALUMINUM 
120-FOOT 


OVERHEAD SIGN STRUCTURE 
NEAR LOUISVILLE, KENTUCKY 
CAN WITHSTAND 


HURRICANE-FORCE WINDS 








One of several Planet illuminated aluminum 
overhead sign structures erected over the Louis- 


ville Expressway System. Lengths: 75’, 90’, 120’. 


Planet all-aluminum overhead sign structures are rugged . . . the box- 
truss design enables Planet sign structures—even structures 120-feet 
long—to support large overhead signs and lights in winds in excess 
of 100 m.p.h. 

And Planet sign structures are handsome .. . the aluminum’s 
smooth, clean appearance, and natural defiance to the elements assures 
you that these inexpensive-to-erect overhead sign structures will stay 





attractive for years without maintenance. 


Write or call for complete information. Planet all-aluminum 
overhead sign structures are available in span lengths of 50 to 120 feet. 





“= 
“NON ee} 842 SUNSET AVE., LANSING, MICHIGAN 


Planet overhead sign structures have been erected ovér highways in Arkansas, Mass., 


01 lowa, Kentucky, Mich., New Hampshire and Ohio, and are under construction for others. 
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Traffic News 





Pan American Congress 


Program Announced 
The agenda for the VIII Pan Ameri- 


can Highway Congress, to be held 
May 20-29, 1960 in Bogota, Colombia, 
has been announced by the Organiza- 
tion of American States (Pan Ameri- 
can Union). 

This meeting, which follows the Con- 
gress held in Panama in 1957, will de- 
vote a substantial portion of its time 
to traffic and safety. The agenda, which 
is divided into “chapters,” includes the 
following: 


CHAPTER IV 
TRAFFIC AND SAFETY 


Uniform signs; maximum weights 
and sizes; minimum technical requi- 
sites relative to the equipment of auto- 
motive vehicles; traffic engineering, 
uniform technical specifications for the 
design of urban roads; mechanical or 
luminous methods of directing traflic; 
uniformity in the traffic police direc- 
tion; manual procedures; laws and 
regulations on trafhc; trafic authorities 
or directions; driving licenses, mini- 
mum requisites; trafic regulations; 
trafic accidents, uniformity of reports, 
statistics and investigations; education, 
safety campaigns; programs of techni- 


Versatile experimental reflective materials applied to the ramp surfaces of the two upper quadrants 


cal cooperation in traffic; and other 
subjects. 

The Institute of Trafic Engineers 
has been officially invited to be repre- 
sented at the Bogota meeting. In Pan- 
ama, the official ITE representative 
was D. Grant Mickle, although about 
a dozen members of the organization 
were present. It is hoped that a sub- 
stantial number may also attend the 
Bogota meeting. 

ITE members are also invited to 
submit papers. All papers should be 
sent to Mr. F. C. Turner, % U.S. Bu- 
eau of Public Roads, Washington 25, 
D. C., for approval, and must follow 
a pattern established in regulations 
available from the Pan-American 
Union, Washington, D. C. 


Reflective Road Surfaces 
Reported at HRB Meeting 


Colored roads, long a subject of 
testing and speculation throughout the 
world, emerged as a practical possi- 
bility at a meeting of the Highway 
Research Board in Washington. 

Color-coated, reflective road surfaces 
which perform a guidance function 
around the clock were found to facili- 
tate trafic flow by increasing drivers’ 
discernment of interchange ramps in 


~. 
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in this picture are designed to distinguish by color, brightness and location the exact position of 
ramps, merging areas and through lanes. Turnoffs and exit ramps are blue; on-ramps and points of 
merging traffic are yellow. This is the interchange of highways 36 and 61 in Minnesota. 
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a test conducted by the Minnesota 
Highway Department and Minnesota 
Mining and Manufacturing Co. (3M). 

The results of this test, which in. 
volved a revolutionary reflective treat- 
ment of a typical interchange, were re- 
ported to the Night Visibility Com. 
mittee in two separate papers: one 
written by J. E. P. Darrell, Minne. 
sota Department of Highways, and 
Marvin D. Dunnette, University of 
Minnesota; the second by Joseph T. 
Fitzpatrick, 3M company. 

During the seven-week test period, 
driver reaction and behavior were stud. 
ied under five separate conditions of 
illumination. Data was collected 
through electronic measuring devices 
and 1,133 driver interviews. 

Darrell and Dunnette reported driver 
comments reflected a recognition and 
appreciation of the new reflective treat- 
ment, and that the experimental guid- 
ance system is “highly accepted, easily 
followed and generally helpful.” 

This retro-reflective treatment in- 
cludes a unified color-coded system in 
which turnoffs and exit ramps are 
marked with blue: blue reflective signs, 
blue delineators and blue reflective 
coating of the pavement surface. On- 
ramps and points of merging traflic are 
defined by the standard color for cau- 
tion: yellow delineators and yellow re- 
flective treatment. Through-lane delin- 
eation is white with standard green 
background signs. 

These new markings “borrow” night- 
time illumination from the headlights 
of approaching cars; they are designed 
as an economical supplement to exist- 
ing traffic guidance devices, according 
to Fitzpatrick. 


Traffic Engineering Study 
Group Formed in Britain 


A traffic engineering study group has 
been formed by the Institution of Civil 
Engineers in England. This was an- 
nounced on November 17th at a press 
conference at which Mr. Richard Nu- 
gent, M.P., formerly Parliamentary 
Secretary to the Ministry of Transport, 
took the chair. He said that this had 
been done to stimulate interest in traf- 
fic engineering both by technicians and 
the public. 

Sir Herbert Manzoni, C.B.E., M.L.C.E., 
city engineer and surveyor of Birming- 
ham, Mr. R.M.Wynne-Edwards, O.B.E., 
M.A., M.I.C.E., chairman of the In- 
stitution’s road divisional board last 


session, and Mr. W. F. Adams, B.Sc., 


TRAFFIC ENGINEERING 








i 


ee A ET cet A Oe 


ati, ee 


ee eh Re 0 ema at me 


a ed 









P& K TRAFFIC CONTROL REPORT 







ae a £234 ALL ALUMINUM 
MAST ARM AND TROMBONE ARM 
TRAFFIC SIGNAL STANDARDS 


Gone are the overhead span wires. . . now bright, mod- 
ern P&K aluminum traffic standards mount the signal 
heads and control traffic over some of the widest inter- 
sections. Naturally, as the oldest firm in the industry, 
striving constantly for improvements, P&K is respon- 
sible for so many new developments. Some of the 
recent ones include the new 30 ft. truss mast arm... 
the new extra-heavy standards that mount traffic sig- 
nals, pedestrian signals, and street lighting luminaires 
as well. Whether you have to control 2 lanes or 4 lanes 
or 6 lanes, you’ll find that P&K makes the standards 
and arms that will exactly meet your requirements. 
Designed to eliminate superfluous parts, P&K truss 
type standards speed installation and reduce inven- 
tory. What’s more, they never require painting... 
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TOP PHOTO: Denver, Colo.; Combination lighting & : ; ; 
ellie sitet aout aux aaaiee virtually end expensive maintenance. 
BOTTOM PHOTO: Orange, N. J.; Twin trombone arm traffic For more budget saving facts, write for Brochure TE-1. 


type standard. 


PFAFF & KENDALL 84 FOUNDRY ST.. NEWARK 5, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. 
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M.I.C.E., chief trafic engineer at the 
Ministry of Transport, acted as spokes- 
men. 

Members of the Institution and non- 
members professionally concerned with 
trafic engineering were eligible for 
membership of the group. Apart from 
promoting general advancement of traf- 
fic engineering, the group, the member- 
ship of which already totals 458, will 
foster papers and other communica- 
tions for submission to the Institution, 
arrange visits, provide a forum where 
those professionally interested may dis- 
cuss trafic problems and possibly un- 
dertake research. 

The increase in interest in Britain 
is also shown in many other ways. 
The Institution of Municipal Engineers 
included traffic engineering as a special 
topic in its new syllabus issued in 
1955, although for many years ques- 
tions on traffic engineering had been 
set in the Institution’s examinations on 
roads and bridges. The Institution of 
Highway Engineers has recently an- 
nounced its intention to award a Di- 
ploma of Traffic Engineering based on 
an examination, and 45 applications to 
sit for the examination have already 
been received. 


50 Miles of Interstate 
Highways in Hawaii 
Recommended 

In a report to Congress pursuant to 
Section 105 of the Federal-Aid High- 
way Act of 1959, Secretary of Com- 
merce Fredrick H. Mueller has recom- 
mended the allocation of 50 miles of 
the National System of Interstate and 
Defense Highways to Hawaii. 

The inclusion of this mileage in 
Hawaii should be accommodated with- 
in the present 41,000-mile limitation 
on the Interstate System, and could be 
designated from mileage resulting 
from adoption of more direct locations 
of routes of the previously designated 
system, according to the report. All 
of the recommended mileage is on the 


island of Oahu. 


The report recommended no Inter- 
state System mileage for Alaska be- 
cause “Neither the present conditions 
nor anticipated further developments 
for the next 15-20 years warrant the 
designation of any Interstate mileage 
in Alaska. The generally low volumes 
of traffic usage, and the long routes 
through sparsely settled areas with 
relatively small centers of population 
to be connected, indicate that the stand- 
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ards for low-volume primary and sec- 
ondary systems will be adequate. It is 
also pertinent that Alaska is in a more 
favored position than most of the other 
states, with respect to fund matching re- 
quirements, since it is in a position of 
matching 86 cents of Federal-aid funds 
with 14 cents of state funds on the ABC 
program (as compared with the 90-10 
matching ratio for the Interstate pro- 
sram in nonpublic lands states) be- 
cause of the large area of unappropri- 
ated and unreserved public lands and 
nontaxable Indian lands within Alaska.” 


According to the report, the Alaska 
and Hawaii state highway departments 
made studies of approximately 2,500 
miles in Alaska and 235 miles in Ha- 
waii for consideration for Interstate 
designation. 

The report further recommended 
that the two states be encouraged to 
protect transportation development 
with legislation necessary to acquire 
adequate rights-of-way to meet the re- 
quirements of future traffic over long- 
term programs. 


Philadelphia Transit 
Subsidy Plan is 
Broadened 


Philadelphia has announced in de- 
tail plans for a non-profit corporation 
to furnish low-cost, frequent service 
on commuter trains serving Philadel- 
phia. 

The announcement was made jointly 
by Mayor Richardson Dilworth, Wal- 
ter W. Patchell, vice president, spe- 
cial services, Pennsylvania Railroad 
and Joseph A. Fisher, president of the 
Reading Railroad. Named the Pas- 
senger Service Improvement Corpora- 
tion of Philadelphia, it is the first 
agency of its kind in the nation. 

PSICP initially will absorb “Opera- 
tion Northwest” and “Operation North- 
east,” currently underway, offering res- 
idents in the northeast and northwest 
sections of the city 30-cent train rides 
to town, more trains, and transfers be- 
tween trains and select bus and trolley 
routes. 

PSICP, in addition, will aim for 
early integration into its system of 
lines running to Torresdale and Mana- 
yunk, and to other neighborhoods. Sub- 
urban communities interested in offer- 
ing their residents PSICP advantages 
will be encouraged to participate. 


Dilworth described the new venture 


as “a most important and efficient step 
to improve public transportation to 








preserve Philadelphia from strangula. 
tion by automobile traffic.” 

Long-range corporation aims will 
be to purchase modern commuter cars, 
to electrify the Fox Chase line, erect 
additional auto-park-and-ride depots, 
and to use modern merchandising meth. 
ods to attract new riders. 


PSICP, an entity apart from either 
the City government or the railroads, 
will have a 15-member board of dj. 
rectors. The Mayor will appoint eleven 
members and also name the chairman. 
Each railroad also will appoint a 
member, and the Railway Labor Ex. 
ecutives Assn., representing 23 railway 
brotherhood unions, two members. Al] 
directors will serve without compensa. 
tion. 


Berger pointed out that PSICP rep. 
resents “the first combined effort any- 
where of government, railroad man- 
agement and labor to solve a pressing 
transportation problem for the good 
of all citizens.” 


He emphasized that the bargain fare- 
improved service program will be ex- 
tended as rapidly as possible. 


A formal contract spelling out de- 
tails under which PSICP will purchase 
service from the railroads is being ne- 
gotiated. Its key provisions will in- 
clude: 


1. All fares collected on PSICP 
trains and revenues from advertising 
and auto parking at depots will ac- 
crue to the Corporation. 


2. The railroads will be reimbursed 
a minimum $1.4 million for the first 
year by the Corporation to help cover 
their costs for “Operation Northwest.” 
City Council will be asked to provide 
part of the sum by appropriating 
$320,000 in 1960, the balance to come 
from revenues. Council will be asked 
for an additional sum for “Operation 
Northeast,” the amount to be negoti- 
ated. 

The total appropriations will ap- 
proximate 1959 Council contributions 
which covered deficits the railroads in- 
curred as a consequence of adding 
trains and reducing fares. Last year the 
appropriations totalled $425,000. 

3. PSICP will determine train sched- 
ules, kinds of equipment, methods of 
improving service, and promotion. 
among other managerial activities. 

4. PSICP will represent the City 
government in all transportation mat- 
ters. It will absorb the Urban Traflic 


& Transportation Board, appointed by 
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Dilworth to help lay the groundwork 
for the transportation program. 

5. Negotiations between PSICP and 
the railroads will begin immediately to 
bring Torresdale and Manayunk lines 
under PSICP auspices. 

6. The railroads are to continue em- 
ployment practices required under 
State and Federal laws and by col- 
lective bargaining agreements’ with 
railway unions. 

7. Initial PSICP business will in- 
clude negotiating a contract to con- 
tinue and improve “Operation North- 
west.” It also will assume management 
of the “Operation Northeast” contract 
which runs through April, and will lay 
plans for its extension. 


Safety Council Offers 
Award for Research in 


Accident Prevention 
The National Safety Council has 


announced a $1000 award for research 
in accident prevention. The award, to 
be known as the “Metropolitan Award,” 
is being administered by the Council 
under a grant from the Metropolitan 
Life Insurance Company. 

The award will be given, together 
with an appropriate testimonial, for 
the research project in any field of ac- 
cident prevention judged to be the most 
significant contribution toward the re- 
duction of accidental injuries and 
deaths. Research may be submitted by 
the investigator, may be invited by the 
Council’s Committee on Research and 
Education, or may be nominated by 
anyone familiar with the project. 

The initial award to be made in 
1960 will cover research completed 
during the three-year period of 1957 
through 1959. For further information, 
contact John J. Flaherty, Director, Re- 
search Division, National Safety Coun- 
cil, 425 N. Michigan Avenue, Chicago 


ll, Illinois. 


Northwestern University 
Offers Fellowships for 
Graduate Study 


Several Fellowships and Assistant- 
ships are available at Northwestern 
University for graduate study in trans- 
portation areas of Civil Engineering 
during 1960-61. These include: 

1. A $3,000 Fellowship made avail- 
able by the Automotive Safety Founda- 
tion for a graduate student majoring in 
urban transportation planning. This is 
a tax-free grant permitting the student 
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to devote full time to academic studies 
and research. The student pays tuition 
($240 per quarter). 

2. Transportation Center Fellowships 
in amounts to $2,800. 

3. Research Assistantships, paying 
$200 monthly plus tuition for 20 hours 
per week on sponsored research. Cur- 
rently, there are three openings on two 
projects: (1) Lane Use Controls at 
Intersections; (2) Feasibility of Left- 
Hand On-and-Off Ramps. 

4. Technological Institute Fellow- 
ships and Assistantships. 

The graduate study program at North- 
western is under the direction of Pro- 
fessor Donald S. Berry, Department of 
Civil Engineering. For further in- 
formation, address him at the Techno- 
logical Institute, Northwestern Univer- 
sity, Evanston, III. 


GM Publishes Magazine 


For Young Drivers 


A new magazine, “American Youth,” 
edited especially for teenagers with 
particular emphasis on safe driving 
practices, has been announced by Gen- 
eral Motors. 

It will be sent free every other 
month to newly-licensed young drivers 
at their homes. 

Each issue will contain articles on 
hobbies, sports, school activities, vo- 
cational guidance, outstanding teen- 
agers and other stories of general in- 
terest to youngsters as well as at least 
one article designed to promote safe 
driving habits among the nation’s 
young motorists. 

The first issue, in two colors will be 
distributed to approximately one mil- 
lion persons. 

Each youngster will receive a let- 
ter from John F. Gordon, president of 
General Motors, advising him or her 
that the magazine is being sent. The 
letter welcomes the teenagers to Amer- 
ica’s highways and reminds them that 
driving is a responsibility as well as a 
pleasure. 

“You probably are already aware 
of the many new things opened to you 
by this privilege of driving yourself 
rather than riding with others, and no 
doubt have been looking forward to it 
for some time,’ Mr. Gordon’s letter 
states. “I am sure you also realize 
that this license carries with it the 
responsibility to drive safely and to 
respect the rights of the many millions 
of other drivers.” 





inter-Industry Committee 
Changes Name; Moves 


The Inter-Industry Highway Safety 
Committee has been re-named the Auto 
Industries Highway Safety Committee. 
The office of the Committee has been 
moved from the Ring Building in 
Washington to 2000 K Street N.W.. 
Washington 6, D.C. 

The change in name was made, ac- 
cording to M. R. Darlington, Jr., the 
managing director of the Committee, 
to more closely identify the program 
with its sponsors: automobile manu- 
facturers, National Automobile Deal- 
ers Association, tire manufacturers, 
and the National Tire Dealers and Re- 
treaders Association. 


S. Herbert Taylor 

S. Herbert Taylor, consulting en- 
gineer and Member of the Institute 
of Trafic Engineers, died January 
24 in Philadelphia. Taylor, who 
lived in Pennsauken, New Jersey, 
was a founder and partner of Sher- 
man, Taylor and Sleeper, consulting 
firm of Camden, New Jersey. 





A former Camden County engi- 
neer, Taylor helped design some of 
the better-known highways in New 
Jersey, including part of the New 
Jersey Turnpike. He was a pioneer 
in the design and construction of 
drive-in theaters, designing several 
hundred in 30 states. 

A graduate of Penn State, Taylor 
did graduate work at Harvard and 
Rutgers. He was active in profes- 
sional engineering society work, 
and was a past president of the New 
Jersey Society of Professional Engi- 
neers. In 1954 this group named 
him “engineer of the year.” 

Born in Pennsauken in 1901, 
Taylor lived in the area continuous- 
ly except for military service in 
World War I. 
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New Appointments 


Highway Research Board 
Names Pyke Johnson 


Chairman for 1960 

Pyke Johnson (Afhl., ITE) has been 
named Chairman of the Highway Re- 
search Board for 1960. 

Now consultant to the Automotive 
Safety Foundation, Mr. Johnson is a 
former president of that organization. 
For the past year he also has been 
First Vice Chairman of the Highway 
Research Board and has been a mem- 
ber of the Board’s Executive Commit- 
tee for more than 30 years. As Chair- 
man he succeeds Harmer E. Davis, Di- 
rector of the Institute of Transporta- 
tion and Traffic Engineering of the 
University of California, Berkeley. 

The Board also announced the elec- 
tion of W. A. Bugge, Director of High- 
ways, Washington State Highway Com- 
mission as First Vice Chairman and of 
R. R. Bartlesmeyer, Chief Highway En- 
gineer, Illinois Division of Highways 
as Second Vice Chairman. 

A native of Denver. Colorado, Mr. 
Johnson was educated in the University 
of Denver. He became a newspaperman 
in Denver and later served with the 
Colorado State Highway Department. 
He moved to Washington, D.C. in 1918 
where he worked until 1939 as Wash- 
ington Representative of the Automo- 
bile Manufacturers Association. He 


was made Executive Vice President of 
the AMA in 1939, a post he held until 
election to his office with the Founda- 
tion in 1942. He retired in 1953 to 
become consultant. 

During his years in Washington, Mr. 
Johnson has served on official delega- 
tions to International Road Congresses 
in Europe and South and Central 
America. He was president of the 
American Trade Association Executives 
in 1935. The French government award- 
ed him the Legion of Honor in 1933. 

In 1954 he served as chief of staff 
to the Clay Commission which pro- 
duced the “grand highway” plan en- 
acted into law in 1956. He was given 
the George S. Bartlett Highway Award 
in 1956. 

In one of his present activities, he 
is Chairman of the Informal Organiz- 
ing Committee which is raising funds 
for a Thomas H. MacDonald Memorial 
Chair of Transportation at Texas 
A & M. He also is Chairman of the 
Urban Information Group of the Na- 
tional Committee on Urban Transpor- 
tation. 


Title Changes 


Leon Goodman (Junior) — is now 
Highway Project Planner with the 
Port of New York Authority—was 
Trafic Engineer I. 


FOR MANY TRAFFIC ENGINEERING USES 
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Model D Registers up to 
10,000 ft. 


in feet & inches. 


Shalda 


Direct Reading « 


MEASURE 
METER 


No Bells . No Counting 
No Computing « Fast Reset to Zero 


Special for the TRAFFIC ENCINEER: 
Graduated in either 10ths or 12ths 


The Shalda Measure Meter has been put to practical 
use by traffic engineers all over the nation. Its sim- 
plicity and accuracy has proven tremendously valuable 
in traffic engineering and has been accepted as a 
useful and practical tool. 


¢ Rust, dust, moisture 
resistant, sealed in 
mechanism. 


e Light, weighs only 
3 pounds. 


Distributed by 


B. G. REILLY COMPANY 
P.O. Box 231, N. Scituate, R. I. 


— Dealer Inquiries Invited — 


FAST!! 


e Extension handle to 
40 inches. 

e Finest precision 
counters. 


e Trouble free, 
factory lubricated. 


e Handy, portable—only 23 inches long. 
SIMPLE!! ACCURATE!! 


Automatically adds or subtracts. 
No other machine has this feature. 


Just walk it ahead—the precision computer clocks off 


feet and inches like an automobile speedometer... with 
equally simple reading. To subtract—just back it up. 


At only $42.50 will pay for itself many times over. 


Freeway Operations 
Paper Wins Award 


From Research Board 
The Highway Research Board at its 
January meeting named as the best 
technical paper presented at the previ- 
ous meeting one on freeway operations, 
The award was shared by Charles J, 
Keese (Mem., ITE), Charles Pinnel] 
(Jun. Mem., ITE) and William R. 
McCasland, all of the Texas Transpor. 
tation Institute, College Station, Tex. 
At the same meeting, the Board 
conferred its Roy W. Crum Distin- 
guished Service Awards on Merlin G, 
Spangler of Ames, Iowa and on G. P. 
St. Clair of the U. S. Bureau of Public 
Roads, for their contributions to high- 
way development in the United States. 
Mr. Spangler, who is a professor at 
Iowa State University, received his 
award for outstanding achievement in 
research in soil and structural engi- 
neering, in design of highway struc- 
tures, and for the inspiration he has 
provided other engineers to carry for- 
ward important research. A_ native 
Iowan, his entire professional career, 
except for service with the armed 
forces in both World Wars, has been 
in engineering work in his home state. 
Mr. St. Clair received his award in 
recognition of his leadership in re- 
search bearing on the financing of 
highway construction and maintenance 
and forms and rates of taxation appro- 
priate to support it. His most impor- 
tant research has been concerned with 
the equitable apportionment of high- 
way improvement costs among the 
various beneficiaries of such improve- 
ments. A native of Calais, Maine, Mr. 
St. Clair served in the armed forces 
during World War I. Most of his pro- 
fessional career has been spent with 
the Bureau. 


Job Changes 


Joe M. Burleson — formerly Trafhe 
Engineer for the City of Council 
Bluffs, lowa; is now with Traffic Sig- 
nals, Inc. of Shreveport, Louisiana. 


Edwin F. Colby—formerly Trafhc En- 
gineer with Bruce Campbell & Asso- 
ciates in Boston, Massachusetts; is 
now Sales Engineer for R. W. Le- 
Baron, Inc. in Waltham, Mass. 


George A. Hill — formerly Assistant 
Engineer of Design, California Di- 
vision of Highways, Sacramento; is 
now District Engineer, Planning, 
for the Division of Highways in Los 
Angeles. 
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New Publications 





A Framework for Urban Studies 
Special Report No. 52, Highway Re- 
search Board, 2101 Constitution Ave., 
Washington 25, D.C. October 1959. 
29 pp. $1.20 

A report prepared for the Commit- 
tee on Urban Research of the Board 
by Dr. Coleman Woodbury, Director 
of Urban Research, University of Wis- 
consin. It reflects the current state of 
knowledge on research needs and pri- 
orities in this area. While it does not 
attempt to detail specific projects or 
suggest methods of research, it does 
provide a most valuable overall review 
of the situation and provides a means 
of shaping the priorities. As such it 
will be of great assistance to research- 
ers and others who are in a position 
to fill in some of the gaps in existing 
knowledge. 


Trans-Hudson Vehicular Origin and 
Destination Survey 

Annual Report — 1958. Port of New 
York Authority, 111 Eighth Avenue. 
New York Il, N.Y. October 1959. 
69 pp., appendices. 

The “continuous sampling” tech- 
niques developed by the Port Author- 
ity, previously reported in tentative 
form, are here applied to a full year 
of operations. Of interest is the first 
appendix, which describes the statis- 


tical model, the methods used, and dis- 
cusses the reliability of the technique. 


Midtown Manhattan Parking Study 
Prepared by Charles E. DeLeuw for 
the New York City Department of 
Trafic, 100 Gold Street, New York 38, 
N. Y. November 1959. 71 pp., plus 
exhibits. 

A survey of midtown Manhattan 
parking needs, suggesting 15 new ga- 
rage facilities located within a distance 
of 1,000 feet from major department 
stores and office buildings in the area 
bounded by 22nd Street and 59th 
Street and by Second Avenue and 
Eighth Avenue. The report estimates 
that over 6,500,000 motorists would 
be served annually by such a program, 
the $52,500,000 cost of which would 
be liquidated from income over a 
thirty-year period. 


De Schoonheid van de Weg 

(The Beauty of the Road) 

Het Nederlandsche Wegen - Congres, 
Nassaplein 12, Gravenhage, Nether- 
lands. 1959. 75 pp., plus appendices 
containing an _ English translation. 
Price, fl. 10. 

A picture book on the aesthetic as- 
pects of road design. The compilers 
point out that a pleasant, attractive 
and restful road may be a more efh- 
cient road, and that designing good 





Let Us Quote on Your Requirements of 
Standard or Special Sign Blanks and Signs. 


MUNICIPAL STREET SIGN CO., 
128-12 14th Ave., College Point 56, Long Island, New York 


INC. 


roads is a technical, scientific and 


artistic endeavor. Although all pie. 


ture captions are in Flemish, an ap. 
pendix provides English, German and 
French translations. 


Rapid Transit Systems in 
Six Metropolitan Areas 
Staff report for the Joint Committee 
on Washington Metropolitan Problems, 
Congress of the United States. U. §, 
Government Printing Office, Washing. 
ton 25, D.C. November 1959. 39 pp. 
This report on six rapid transit sys. 
tems in North America was prepared 
by Gunther M. Gottfeld, a graduate 
student at American University, while 
serving as a student intern for the Na- 
tional Capital Planning Commission. 
It was published as background mate. 
rial for a Congressional committee 
studying transportation problems in 
Washington, D.C. The six systems re- 
viewed are in New York, Chicago, 
Philadelphia, Boston, Cleveland and 
Toronto. In each city all rapid transit 
lines are reviewed in detail (except 
commuter railroad lines in New York). 
The effect of rapid transit on land 
use is considered, and the systems are 
evaluated. 


Emergency Traffic Control for 
Protection of Men and Equipment 
Washington State Highway Depart- 
ment, Traffic Division, Olympia, Wash. 
36 pp. 

This manual has been prepared in a 
pocket-size edition for the guidance of 
flagmen and supervisors responsible 
for the control of traffic in construction 
and maintenance areas. It provides a 
readable and understandable set of 
standard instructions for the protection 
of both the motorist and highway per- 
sonnel. 


Proceedings of the 45th Road School 


Engineering Bulletin, Purdue Univer- 
sity, Lafayette, Indiana. March 1960. 
207 pp. Free. 

Proceedings of the Purdue Road 
School, held March 30 to April 2, 
1959. Among the papers included are 
the following: 

Joint City-County-State Planning on 

Highway Projects, by Fred B. Farrell 
Research and Local Road Develop- 

ment, by E. H. Holmes 
Highway Administration and Chang- 

ing Times, by Harmer E. Davis 
Operational and Maintenance Prob- 
lems on the Interstate System, by 


Matthew C. Sielski 
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Signing of the Interstate System in 
Indiana, by Floyd Kline, Jr. 

An Analysis of High Accident Rates, 
by H. H. Blindauer and Harold J. 
Michael 


Studies of the Central Business District 
and Urban Freeway Development 
Edgar M. Horwood and Ronald R. 
Boyce. University of Washington Press, 
Seattle 5, Wash. 1959. 200 pp., bib- 
liography, index. $5.00 

These studies examine the chang- 
ing structure of the central business 
district (CBD) and seek to evaluate 
this change in relation to burgeoning 
urban highway networks. 

Section I analyzes current theories 
on CBD spatial and functional or- 
ganization, then presents and develops 
the concept of a central core within a 
frame as a working basis for the 
studies. 

Section II examines retail stores and 
ofices to indicate the changing status 
of the CBD, and develops analytical 
techniques for relating trends in any 
given city to the general experience of 
more than sixty cities. 

Section III charts decentralizing 
trends in selected businesses: insur- 
ance, electrical utilities, and banking. 

Section IV considers the nature of 
urban freeway systems today and dis- 
cusses their impact upon the CBD. 

Appended is a section by Leonard 
D. Goldberg on Tax Implications, and 
an addendum considers legal aspects 
of non-user taxation. 


Studies of Highway Development and 
Geographic Change 

William L. Garrison, Brian J. L. Berry, 
Duane F. Marble, and Richard L. Mor- 
rill. University of Washington Press, 
Seattle 5, Wash. 1959. 310 pp., bibli- 
ography, index. $7.50. 

What will be the effects of the ac- 
celerated development of highway fa- 
cilities on retail businesses, residential 
areas, and service centers with their 
associated trade areas? Who benefits 
from highway developments? How 
may these benefits be measured ? 

These questions are considered as 
part of the general problem of non- 
user benefits identified in the Highway 
Revenue Act of 1956. The authors use 
data from many cities in the United 
States to examine both the immediate 
effects of transportation improvements 
and such major long-term results as the 
widespread suburbanization of cities. 

Results of these studies will interest 
urbanization, transportation, and taxa- 
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tion policy planners, business men 
and industrialists, as well as those in- 


timately involved in laying out and MARB F ima 
building interstate highway systems 


and their connections. 
Miller McClintock 


neer, teacher and business man, died 
January 10 at his home in Scars- 


Miller McClintock, trafic engi- 
dale, N. Y. McClintock, a Member 
of the Institute of Traffic Engineers 


since 1931, was board chairman of BETTER TRAFFIC CONTROL AT 
a New York chemical and drug firm LOWER MAINTENANCE COST! 


at the time of his death. He was 65 
years old. 

McClintock made the first com- 
prehensive traffic survey in history 
in San Francisco more than thirty 
years ago—and the report of that 
study is still a classic example of 
survey techniques. From 1925 to 
1942 he was director of the Bureau 
of Highway Traflic, first at Harvard 
and then at Yale. 

In later years he served as presi- 
dent of the Mutual Broadcasting 
System and in various other execu- 
tive positions in the advertising 
field. He devoted considerable time 
in his earlier years as a traffic con- 
sultant to Los Angeles, Kansas City, 
Chicago, Boston, Washington and 
New York in addition to his pioneer 
work in San Francisco. Before com- 
ing to Harvard, he had taught at 
Stanford and at the University of 
California. 

Born in Nebraska, he was edu- 
cated at Stanford and Harvard, with 
a Ph.D. from the latter. He also 
held an honorary degree of Doctor 
of Science from Tufts. 
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bod MARBELITE’S precision built M-30 
Traffic Controller, expandable to two, 
or three dial operation, may be 

used as: 
Master 
Master Secondary 
Secondary 
Non-Interconnected Controller 
For many exclusive features of 
MARBELITE’S M-30 Controller write 
for Free Catalogue Today. 





Thomas D. House, Sr. 


Thomas D. House, Sr., assistant 
planning engineer of the Georgia 
State Highway Department and 
Member of the Institute of Traffic 
Engineers, died January 21 at his 
home in Decatur, Georgia. He was 
60 years old. 

Born in the area, House lived | 
there most of his life. For the past 
thirty years he was employed by lisi- 
the Georgia Highway Department. A 4 a T E 
A graduate of Georgia Tech, he M B Li 
served in World War II, retiring of © Fm |) | OF 
with the rank of lieutenant colonel. 

Active in trafhe engineering af- 


fairs in Georgia, he was also a mem- BROOKLYN 11, N. Y. 
ber of the Georgia Engineering So- 
ciety and the Elks Club. EVergreen 8-4742 
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MEMBERSHIP APPLICATIONS 





The Institute of Traffic Engineers welcomes applications from 
qualified traffic engineers, but does not desire as members per- 
sons who are unqualified. Listed below are the names of those 
from whom applications for membership or transfer in grade 
have been received since the last published list. Institute mem- 
bers are urged to review this as soon as possible and immediately 
inform the Executive Secretary’s office if names of people are 
——- who are known to be unqualified for ITE membership or 
transfer. 


New Applications 


BATES, Leland Herman 
Traffic Engineer—City of St. Louis, Traffic Division——for 
JUNIOR. 

BEAUCHEMIN, Roger Olivier 
Partner, Beauchemin-Beaton-Lapointe, 6655 Cote des Neiges, 
Montreal, Quebec, Canada—for ASSOCIATE. 


BLACKBURN, James Donald 
Graduate Research Assistant—-Engineering Research Depart- 
ment, North Carolina State College, Raleigh, N.C.—for 
JUNIOR. 

BUNTE, William Franklin 
Civil Engineer III—City of St. Louis, Mo.—for JUNIOR. 


BURNHAM, Herbert Meredith, Jr. 
Traffic Planning Supervisor—City of Miami, Florida—for 
JUNIOR. 

CARROLL, Robert B. 
City Traffic Engineer—City of Kalamazoo, Michigan-——for 
ASSOCIATE. 

CICETTI, Gerald Louis 
Traffic and Planning Engineer—-Howard, Needles, Tammen 
& Bergendoff, Consulting Engineers, 99 Church Street, New 
York, New York—for ASSOCIATE. 


CILETTI, Vincent 
Assistant Division Planning and Programming Engineer— 
U.S. Bureau of Public Roads, Columbus, Ohio—-for ASSO- 


CIATE. 


COOL, Stanley David 
Highway Traffic Engineer II—Michigan State Highway De- 
partment, Lansing, Michigan—for JUNIOR. 


COPLEN, Roy Isaac, Jr. 
Maintenance Superintendent——Missouri State Highway De- 


partment, Kirkwood, Missouri—for ASSOCIATE. 


CROSSETTE, Joseph G. 
Traffic Analyst—Arizona Highway Department, Phoenix, 
Arizona—for ASSOCIATE. 


DOWNES, Donald Philip 
Assistant Traffic Engineer—-Department of Traffic and Park- 
ing, City of New Haven, Connecticut—for JUNIOR. 


GEISSLER, Ernest 
Town Engineer—Department of Public Works, Montclair, 


New Jersey—for JUNIOR. 


HENSLEY, Sam P. 
Associate Engineer & Vice President-—-Hensley & Associates, 
Inc., 209 Roswell Street, Marietta, Georgia—for JUNIOR. 


HOBRLA, Joseph E. 
Highway Traffic Engineer—Michigan State Highway De- 
partment, Lansing, Michigan—for ASSOCIATE. 


HOLSINGER, Robert George 
Traffic Engineer I—City of Des Moines, Traffic Engineering 
Department, Iowa. (After March 1, 1960—-Assistant Traffic 
Engineer—City of Downey, California.)—-for JUNIOR. 


HUFFMAN, Jack Daphen 
Traffic Designer—-Texas Highway Department, Beaumont, 


Texas—for JUNIOR. 


JARED, William Joel 
Traffic Engineering Assistant—-City of Los Angeles, Cali- 
fornia—for JUNIOR. 


JOYNER, Harvey Ray 
Graduate Student Research Assistant—-North Carolina State 


College, Raleigh, North Carolina—for JUNIOR. 


LeBLANC, Guy Jesse 
Street Lighting and Traffic Control Specialist—Canadian 
General Electric Co., Ltd., 5000 Namur Street, Montreal, 
Quebec, Canada—for JUNIOR. 


LOVETT, Perry Don 
Assistant Highway Engineer—California Division of High- 


ways, Los Angeles, California—for JUNIOR. 


MAYER, Peter A. 
Traffic Engineering Assistant-—-Arizona Highway Depart- 
ment, Phoenix, Arizona—for JUNIOR. 


McLAUGHLIN, Wallace Alvin 
Senior Traffic Engineer—Saskatchewan Department of High- 
ways, Regina, Sasketchewan, Canada—for ASSOCIATE. 


MICKES, Joseph A. 
Engineer Inspector I—Missouri Highway Department, Kirk- 


wood, Missouri—for JUNIOR. 


MIRTO, Anthony Albert 
City Planner—City of Waterbury, Conn.—for ASSOCIATE. 


MOE, Robert Ingemon 
Assistant District Traffic Engineer—State Highway Commis- 
sion, Milwaukee, Wisconsin—for JUNIOR. 


MORRIS, Robert Louis 
Acting Assistant Commissioner of Traffic—Bureau of Plans 
and Surveys, Department of Transit and Traffic, Baltimore, 
Maryland—for ASSOCIATE. 


PARKER, Roy Alfred 
Assistant Traffic Engineer—City of Phoenix, Arizona—for 
JUNIOR. 

PEARSON, Frederick Carl 

Traffic Engineer—Wilbur Smith & Associates, 495 Orange 

Street, New Haven, Connecticut—for JUNIOR. 


PETERSMEYER, Warren Wrede 
Traffic Engineer—City of Regina, Saskatchewan, Canada 
for ASSOCIATE. 

POIRIER, Paul Edward 
Assistant Traffic Engineer—-Montana Highway Commission, 
Helena, Montana—for ASSOCIATE. 


PRATT, Richard H. 
Engineer—De Leuw, Cather & Company, Engineers, 1256 
Market Street, San Francisco, California—for JUNIOR. 


ROBERTS, James Samuel 
Divisional Engineer (General) City Engineer’s Department 
Wellington City Council, Wellington, New Zealand—for 
MEMBER. 

ROBERTSON, John Nicholas 
Consulting Engineer--2725—29th Street, N.W., Apt. 523, 
Washington, D.C.—for ASSOCIATE. 

ROSEVEARE, Robert William 
Research Assistant (Highway Project) -—- North Carolina 
State College, Department of Engineering Research, Raleigh, 
North Carolina—for JUNIOR. 

ROWAN, Neilon Joyce 
Assistant Research Engineer and Assistant Professor—The 
A&M College of Texas, College Station, Texas—for JUNIOR. 


SOKOL, Donald Anthony 
Civil Engineer II—State Division of Highways, Chicago, 
Illinois—for JUNIOR. 

TURNER, Clifford E. 
Civil Engineer II (Assistant Traffic Engineer)—Florida State 
Road Department, Tallahassee, Florida—for ASSOCIATE. 


VAN HIJKOOP, Joop 
Manager in charge of Traffic Department—Engineering Of- 
fice N. V. Zoetmulder en van Winkel, Laan van Meerder- 
voort 756, The Hague, Netherlands—for ASSOCIATE. 


WEST, Kenneth Edwin 
Assistant District Traffic Engineer—-Michigan State Highway 
Department, Portage, Michigan—for JUNIOR. 

WOZNIAK, Joseph James 
Traffic Engineer II—-Bureau of Street Traffic, Chicago, IIli- 
nois—for JUNIOR. 


Applications for Transfer 


BERGENDOFF, Raymond Carl 
Project Planning Engineer—Howard, Needles, Tammen & 
Bergendoff, 1805 Grand Avenue, Kansas City, Missouri— 
for ASSOCIATE. 


BURTON, Francis C. 
Traffic Consultant—Scanlon-Erwin & Associates, 1210 Luisa 


Street, Santa Fe, New Mexico—for MEMBER. 


CANTILLI, Edmund Joseph 
Highway Project Planner—The Port of New York Authority, 
111 Eighth Avenue, New York, New York—for ASSOCIATE. 


CARMODY, Douglas J. 
Director of Parking and Traffic—City of Modesto, California 


—for MEMBER. 


DEEN, Thomas Blackburn 
Director, Transportation Planning Division—City Traffic 
Commission, Nashville, Tennessee—for ASSOCIATE. 


FIANDER, Leslie Owen 
District Municipal Engineer—Ontario Department of High- 
ways, Toronto, Ontario, Canada—for ASSOCIATE. 


GRAHAM, Keith Warner 
Assistant Traffic Engineer—City of Wichita, Kansas—-for 
ASSOCIATE. 


HARVEY, Alexander 
Project Manager—DeLeuw, Cather & Company of Canada 
Ltd., 1491 Yonge Street, Toronto 7, Ontario, Canada—for 
MEMBER. 


HUPPERT, William Wallace 
Assistant Chief Engineer—Eagle Signal Company, A Divi- 
sion of the Gamewell Company, 202 Twentieth Street, Mo- 
line, Illinois—for ASSOCIATE. 


JONES, Floyd Irvin 
Assistant Traffic Engineer—tTraffic Engineering Department, 
City of Madison, Wisconsin—for ASSOCIATE. 


LELAND, Elmer John 
City Traffic Engineer-—City of Spokane, Washington—for 


ASSOCIATE. 


PEARSON, Russell Cummings, Jr. 
Assistant Traffic Engineer— City of Sacramento, California— 
for ASSOCIATE. 


SAAG, James B. 
Traffic Engineer--DeLeuw, Cather & Company, 150 North 
Wacker Drive, Chicago, Illinois—for ASSOCIATE. 


STREB, Paul Lawrence 
Assistant Traffic Engineer, Principal Civil Engineer (Traf- 
fic & Planning)—-State Department of Public Works, Divi- 
sion of Traffic Engineering & Highway Planning, Provi- 
dence, Rhode Island—for ASSOCIATE. 


WENGER, Deane Marcellus 
Senior Traffic Engineer—City of St. Paul, Minnesota—for 
ASSOCIATE. 


WHISTON, Edward George 
Highway Engineer—tTraffic Engineer—-Cook County Highway 


Department, Traffic Engineering Division, 130 N. Wells 
Street, Chicago 6, Illinois—for MEMBER. 
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Lightguard Control 
Available for Street 
Lighting Use 

A new compact electronic control 
for outdoor lighting installations is 
now available from the Lightguard 


Electronic Manufacturing Co., 1213 St. 
Emanuel, Houston 3, Texas. 


For many applications where it is 
impracticable to change from old style 
lighting to the new luminaires, it is 
still possible to obtain on-at-dusk, off- 
at-dawn automatic control with the 
new Lightguard inexpensively. The 
dramatic size of the Lightguard is il- 
lustrated in the picture which shows 
one model installed within a 2” pipe 
standard. 


The unit is simple to install and if 
there is no space within the fixture, 
it can be mounted in a standard elec- 
trical outlet box. The Lightguard is 
weather-proof, and only 134” in di- 
ameter. It turns on at one foot candle 
and back off at ten. 


For loads larger than 300 watts, it 
can easily be installed in conjunction 
with an inexpensive mercury plunger 
relay, in a weatherproof box. This type 
installation can control complete park- 
ing lot systems, bridge lighting, rec- 
reation park lighting, etc. 


Lightguard is compact enough to be 
installed within the housing of new 
bridge rail lighting fixtures for control 
of individual units. If desired, installa- 
tion can be made in an explosion proof 
pilot light box. 
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New Radio-Controlled 
Construction Signal 
Offered 


Development of a mobile radio- 
controlled traffic signal designed par- 
ticularly for truck crossings and road 
construction sites has been announced 
by the Porta-Signal Division of Dryo- 
matic Corporation, Alexandria, Va. 
The signal is ideally suited for appli- 
cations where two-way traffic must be 
restricted to one lane and must feed 
in alternate directions, such as at one- 
way bridges. tunnels, truck entrances, 
and numerous other hazardous traffic 














placed 800 feet apart, and remotely 
controlled by radio, will provide safe, 
reliable, and easily recognized traffic 
signalization at a considerable saving 
in cost over flagmen or expensive tem- 
porary power lines. 

The one-way lane directional signal 
consists of a standard single face, two 
or three-section head equipped with 
ITE-approved 834” and 12” lenses, 
and mounted on a portable base con- 
taining battery and control unit. The 
entire unit is easily moved about on 
wheels or can be rapidly disassembled 
for transportation. Control is accom- 


locations. Two of the new signals, 





















THE BEST ECONOMY OF ALL— 





MIRO-FLEXrarric contro sicns 


Miro-Flex easy-to-see embossed signs — give extra 
safety, when safety counts! Embossed design and 
raised letters add extra strength and rigidity for 
years of rugged service — outlast ordinary flat- 
surface signs by far! Miro-Flex quality finish is 
baked on to stay—stands up in any kind of weather. 
And, raised letters are easier to read — in Miro-Flex 
street name assemblies, traffic control, and signs 
of all types. Street name assemblies are available 
in rust-proof steel or aluminum. So choose Miro- 
Flex signs, for easier readability and longer serv- 
ice —to give extra safety, when safety counts! 
Write for free Miro-Flex catalog of quality street 
name assemblies and traffic control signs, today! 















The Co., INC. 








1824 EAST SECOND WICHITA 14, KANSAS 


Standard Traffic Signs Available for Immediate Delivery at Northeastern Warehouse 


Koontz Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pa. 
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plished either by push-button cable. or 
by means of a hand-sized radio trans- 
mitter operating on the 27.2 me Citi- 
zens Band. 

The new lane-directional signal is a 
companion item to the Company’s 
“Porta - Signal,” a_ radio - controlled 
portable four-way traflic signal designed 
for temporary and emergency use at 
school crossings, accident sites. public 
gatherings, sports events, and rush 
hour traffic. 


Kopp Research Engineer 
Becomes Vice President 


Dr. C. E. Leberknight has been named 
Vice President in charge of Research 
and Engineering for Kopp Glass, Inc., 
of Pittsburgh. 

Dr. Leberknight resigned professor- 
ial duties at Pittsburgh’s Carnegie In- 
stitute of Technology to join Kopp 
Glass in 1942. He is a member of the 
Illuminating Engineering Society, the 
Optical Society of America, and a 
member and fellow of the American 
Ceramic Society. Also, he is a member 
of the United States National Commit- 
tee on Signal Colors, the Executive 
Committee of the $S.A.E. Committee on 
Aircraft Lighting and is past Chair- 
man of the Glass Division of the 
American Ceramic Society. 





ic oe | Leberknight 
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Technical Notes 


TRAFFIC SIGN ILLUMINATION 
WITH EXTERNAL FLUORESCENT FIXTURES 


This report by Technical Committee 
7-C of the Institute of Traffic Engi- 
neers was approved by the Tech- 


nical Council on January 9, 1960 
for publication as an information 
report. 


A. Purpose 

The purpose of this report is to pro- 
vide information to assist in the prep- 
aration of specifications for externally 
lighting traffic signs using fluorescent 
lamp fixtures. The report is concerned 
only with lighting design and excludes 
such elements as support structures, 
sign materials, and details of message. 


B. Traffic Sign Lighting Requirements 

1. The brightness of the sign panel 
should be sufficient to stand out in con- 
trast with its surroundings. 

2. The brightness should be sufh- 
ciently uniform to provide equal legi- 
bility over a sign panel of single style 
and height lettering. 

3. The lighting should cause neither 
direct nor objectionable reflected glare 
to traffic approaching the sign. 

4. The lighting equipment should 
not obstruct the reading of the sign 
from normal viewing positions at a 
greater distance than 100’ nor pro- 
duce daytime shadows objectionably 
reducing the legibility of the sign. 

3. The lighting equipment should re- 
quire a minimum of maintenance and 
provide low cost annual operation. 

6. The maintenance of the lighting 
fixture reflector and shield and the 
fluorescent lamps must be adequate to 
maintain lighting efficiency. 


C. Definitions 

1. Illumination. Illumination is the 
density of the light (luminous flux) 
incident on a surface. 

2. Lumen. The lumen is a unit of 
luminous flux. 

3. Footcandle. A footcandle is a unit 
of illumination. When the average of 
illumination on one square foot of sur- 
face is one footcandle, the total light 
(luminous flux) on the square foot of 
surface will be one lumen, and the 
any will be one lumen per square 
oot. 
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4. Average Illumination. The aver- 
age illumination of a surface in foot- 
candles is equal to the light in lumens 
falling on the surface divided by the 
area of the surface in square feet. 

5. Brightness. The brightness is the 
density of luminous flux reflected from 
a surface in a specified direction. 

6. Illumination Ratio. The illumina- 
tion ratio is a measure of the uniform- 
ity of illumination. It compares the 
maximum illumination on a surface 
with the minimum illumination on a 
surface. 

7. Foot-Lambert. A foot-lambert is 
a unit of measurement of the bright- 
ness of the reflected light from a sur- 
face in a specified direction. It is equal 
to the product of the illumination in 
footcandles, times the reflection factor 
of the surface. 

8. Reflection Factor. The reflection 
factor of a surface is equal to the 
brightness in foot-lamberts, divided by 
the illumination in footcandles. This 
will vary with different angles of inci- 
dence and viewing angles for any given 
surface. 

9. Ambient Temperature. The ambi- 
ent temperature is the temperature of 
the surrounding air in which the light 
fixture or equipment is operated. 


D. Lighting Characteristics 
1. Level of Illumination. For sign 


panels in rural areas the optimum 
level of illumination is in the range of 
10-30 footcandles. In brightly lighted 
areas a greater level of illumination is 
desirable and a range of 20-100 foot- 
candles generally proves satisfactory. 

2. Uniformity. Within the above 
level of illumination requirements uni- 
form lighting over the face of the sign 
will provide maximum legibility and 
an aesthetically pleasing appearance. 
Experience has indicated that an illu- 
mination ratio of 2 to 1 is barely per- 
ceptible to the human eye. In sign 
lighting an illumination ratio of 3 to 1 
has been found desirable and a ratio 
of no more than 5 to | is acceptable. 


E. Lighting Equipment 

1. Fluorescent Lamps. For sign light- 
ing fluorescent lamps have been found 
superior to incandescent lamps for 
several reasons. The extended length 


light source, which is characteristic of 
the fluorescent lamp, provides inher- 
ently more uniform lighting than is 
obtainable from concentrated light 
sources. Fluorescent lamps provide at 
least twice the lamp life of incandes- 
cent lamps and including ballast losses 
consume approximately one-half the 
power for equal light output. 

Light output from fluorescent lamps 
varies with the bulb wall temperature 
of the lamp. Selection of lamp and 
ballast equipment should assure satis- 
factory operation over the range of 
temperature experienced in the particu- 
lar area. Available standard ballasts 
permit satisfactory operation of fluo- 
rescent lamps at minus 20° F. 

To maintain proper illumination 
levels fluorescent lamps should be 
group replaced on a schedule consist- 
ent with their economical life. Eco- 
nomical life is the point of useful life 
where the factors of lamp burnout ex- 
pectancy and lowered efficiency in lu- 
men output make it uneconomical to 
continue old lamps in service. For ex- 
ample, high output fluorescent lamps 
have an economical life of 7500 hours. 
Therefore, relamping at 18-24 month 
intervals, 6000-8000 burning hours, is 
indicated for these particular lamps. 
2. Lighting Fixtures. 

(a.) Function and Description. The 
primary function of the lighting fix- 
ture is to gather the light emitted from 
the 360° surface of a fluorescent lamp 
and direct it efficiently onto the sign 
face. The basic need is to direct more 
light toward the distant portion of the 
sign to obtain desired uniformity. For 
example, with a bottom mounted fix- 
ture more light must be directed at the 
top of the sign because it is further 
from the light source and in addition 
the unfavorable angle: of the light 
‘“‘heam” with the top of the sign causes 
the semi-specular sign surface to re- 
flect less light to the viewer. A variety 
of fluorescent sign lighting fixtures are 
now available. The standard or low 
cost types are semi-circular or para- 
bolic in cross section with white en- 
amel reflecting surfaces. These units 
have been used satisfactorily on signs 
of limited height or where evenness of 
lighting can be obtained at the sacri- 
fice of lighting intensity by increasing 
the distance of the lighting fixture 
from the sign. 


43 



















































Se 


eet nemesis nate 








Where greater sign heights are en- 
countered and/or greater intensity is 
required a more directive fixture pro- 
viding greater light control is needed. 
Such fixtures are available and in- 
corporate parabolic reflector designs; 
special reflector finishes, such as Alzak 
or Mylar; and in some cases more 
than a single lamp. 

The choice of fixtures depends prin- 
cipally on the vertical dimension of 
sign to be lighted and the intensity of 
lighting desired. For signs up to 5’ in 
height the standard type fixture will 
generally provide illumination within 
the desired 3 to 1 illumination ratio. 
For greater sign heights a more di- 
rective type fixture is needed to achieve 
a 3 to 1 illumination ratio at satis- 
factory intensity. Manufacturers’ charts 
of footcandle intensities over the face 
of a sign surface should be compared 
in selecting the most suitable fixture 
for particular installations. 

Lighting fixtures should be fabri- 
cated from corrosive resistant materials 
and have a minimum life expectancy 


of 15 years. 


(b.) Protective Shield. Fixtures should 
be equipped with a plastic shield or 
cover for several reasons. The cover 
prevents direct entry of precipitation 
into the fixture and maintains a more 
eficient lamp operating temperature 
during cold weather. For example, at 
an ambient temperature of 20° F. use 
of cover in one combination of lamp 
and reflector results in a tenfold in- 
crease in light output. An adequate 
cover will also prevent the entry of 
dirt into the fixture and thus maintain 
the reflecting surface in a clean, ef- 
fective condition. Experience has shown 
that a gasketed pan type cover is far 
superior to a slide type cover. 


(c.) Moisture Protection. When the 
fixture is bottom mounted it is impor- 
tant to protect electrical equipment in 
the fixture from moisture that might 
result in shorting. In any fixture that 
does not have gasketing to seal the 
shield closure, neoprene sleeves or 
equivalent protection should be _ pro- 
vided to keep moisture out of the lamp 
connections at the end sockets. In all 
fixtures one-quarter inch drain holes 
or their equivalent should be provided 
at the low points in the installed fix- 
ture. 

(d.) Maintenance. The lighting fix- 
ture should permit easy access for re- 
lamping and cleaning. It shall be un- 
necessary to alter the fixture position- 
ing to perform this maintenance. 
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F. Other Electrical Equipment 

Lamp ballasts should be those rec- 
ommended by lamp manufacturers for 
the particular. installation, depending 
on: line voltage, desired minimum 
starting temperature, and single or 
two-lamp operation. The ballast may 
be mounted separately on the sign 
structure, or in some fixtures, it is pos- 
sible to house them in the fixture body. 


In multilamp installations electrical 
connection of ballasts and lamps should 
be made so that the effect of lamp or 
ballast failures is minimized. For ex- 
ample, where 2 two-lamp fixtures are 
used on a single sign, one lamp from 
each fixture should be connected to a 
two-lamp ballast. 

The ballast and other electrical equip- 
ment and material shall conform to 
the applicable requirements and stand- 
ards of the Underwriters Laboratories. 
American Standard Association, and 
the National Electrical Code. 


A switch should be provided in 
addition to normal lighting controls 
to allow disconnection for maintenance 
work. For the normal lighting control 
present experience favors the use of 
a photoelectric cell rather than a time 
clock. Photoelectric cells have been 
found more reliable and to have the 
added advantage of lighting signs dur- 
ing daylight hours when severe wea- 
ther conditions result in dusk light 
levels. 


G. Positioning and Aiming of 

Lighting Fixtures 

Proper positioning and aiming of 
the lighting fixture is necessary to 
achieve optimum lighting uniformity. 
Because of the factors mentioned pre- 
viously, it is necessary to mount the 
fixture several feet from the sign and 
focus the light “beam” towards the far 
edge of the sign. The majority of light- 
ing fixtures are designed to permit 
field focusing of the “beam” and the 
fixture should be mounted about one- 
half the height of the sign from the 
sign surface. Greater uniformity of 
lighting is obtained if the fixture is 
placed at a distance of two-thirds to 
equal the sign height from the sign. 
One fixture type is designed to be 
mounted at a specified distance from 
the sign and requires no field focusing. 

Laterally, most uniform lighting is 
obtained by requiring the length of 
fluorescent lighting units to equal or 
exceed the length of the sign panel. 
However, to use standard lamp lengths 
the lamp length can be slightly shorter 











than the sign and usually meet a 5 to ] 
illumination ratio if the following 
guides are used: the distance between 
the edge of the sign and end of the 
lamp should not exceed 1’, and the 
distance between the ends of adjacent 
lamps should not exceed 2’. 


Bottom mounting of fixtures is rec- 
ommended to eliminate daytime shad- 
ows on the sign face and to eliminate 
glare caused by a “mirrored” light 
source at night. A minimum clearance 
of 2 feet more than on other highway 
structures should be provided under 
the lowest point of the fixture to avoid 
damage from loose truck tarpaulins, 
etc. 





Coming Events 





March 23-25 — NORTHWEST HIGHWAY ENGI- 
NEERING CONFERENCE— 

Oregon State College campus, Salem, Ore- 
gon. A combination of the former North- 
west Trafic Engineering Conference and 
the Northwest Road Building Conference. 
Contact: J. Al. Head, Assistant Traffic 
Engineer, Oregon State Highway Depart- 
ment, Salem, Ore. 


May 10-12 — NATIONAL HIGHWAY USERS 
CONFERENCE— 
Eighth Highway Transportation Con- 
gress, Mayflower Hotel, Washington, D.C. 
Contact: Arthur C. Butler, NHUC, Na- 
tional Press Building, Washington 4, D.C. 


June 8-11—NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS— 
Annual Meeting, Statler Hotel, Boston, 
Mass. Contact: Kenneth E. Trombley, 
NSPE, 2029 K Street, NW, Washington 
6, D.C. 


September 12-16 — INSTITUTE OF TRAFFIC EN- 
GINEERS— 
30th Annual Meeting, Edgewater Beach 
Hotel, Chicago, Ill. Contact: ITE, 2029 
K St. N.W., Washington 6, D. C. 


September 19-22—INTERNATIONAL MUNICIPAL 
SIGNAL ASSOCIATION— 
Annual Meeting, Astor Hotel, New York 
City. Contact: Irvin Shulsinger, IMSA, 
130 West 42nd Street, New York 36, N.Y. 


September 26-30—FIFTH INTERNATIONAL TRAF- 
FIC STUDY WEEK— 
Nice, France. Contact: M. H. Perlowski, 
Secretary to the OTA/PIARC/IRF Joint 
Committee, 32 Chesham Place, London 
S.W.1, England. 


October 9-12—AMERICAN TRANSIT ASSOCIA- 
TION— 
Annual Meeting, Sheraton Hotel, Phila- 
delphia, Penna. Contact: ATA, 355 Lex- 
ington Ave., New York, N. Y. 


October 9-13—AMERICAN SOCIETY OF CIVIL 
ENGINEERS— 
Annual Convention, Statler Hotel, Boston, 
Mass. Contact: ASCE, 29 West 39th St., 
New York, N. Y. 
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TRAFFIC CONTROL WARRANT RESEARCH 


The Committee on Warrants for 
Four-Way Stop Signs (Committee 4E 
of the Technical Council) has been at 
work for several years, under the 
chairmanship of Daniel J. Hanson and 
more recently, Harold Marks. During 
their discussions there has evolved a 
philosophy of a continuous ferm of 
warrant for all types of traffic control 
devices at intersections. The Commit- 
tee has set down its thoughts in a brief 
document which the Technical Council 
felt would be of enough interest to 
publish. [t is printed here, with com- 
ments invited from readers. 


There are numerous types of tratflic 
control devices presently available that 
can be applied to assign right-of-way 
at an intersection. Each of these de- 
vices offers a variable degree of re- 
striction and is most effective within a 
certain range of conditions. In de- 
termining which device to apply, one 
basic tenet might be that a lesser type 
of control should be considered ade- 
quate until proved inadequate. The 
basis of such inadequacy could be 
excessive accident rate, congestion, or 
some other primary consideration. It 
would thus be possible to justify the 
creater restriction of driver freedom 
and the additional expenditure for a 
higher type of trafic control on the 
basis of improvement of safety or efh- 
ciency of operation. To achieve such 
an idealistic object, it is necessary to 
determine objectively a range of influ- 
ence within which each type of inter- 
section control yields maximum safety 
and efficiency and is thus superior in 
performance. Basically, the entire sub- 
ject of traffic control warrants could 
thus be approached with a different 
concept than is presently used. 


Perhaps the most significant index 
to the effectiveness of a particular type 
of intersection traffic control is the ac- 
cident exposure rate (accidents per 
million vehicles passing through the 
intersection). Is there a definite limit 
to the effectiveness of a particular type 
of control such as can be determined 
objectively by a sudden, sharp up- 
swing in accident rate? Can the acci- 
dent rate then be correlated directly 
with traffic volume? Are there definable 
volume limits within which each type of 
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control yields maximum safety? If 
such limits can be found, it will then 
be possible to establish traflic control 
warrants objectively on the basis of 
trafic volume limits of effectiveness 
which would, in effect, directly relate 
the two primary bases for presently es- 
tablished trafic control warrants into a 
single objective warrant. 

This approach was attempted in 
seeking the effective areas of applica- 
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PACKAGED SIGNS 
SPEED INSTALLATION 


To the natural advantage of light 
weight, Tassco provides these 
aluminum signs in pre-arranged 
packages ready for installation. 
The easy-to-handle panels are 
assembled on the job site and 
mounted in a matter of minutes. 





tion for four-way STOP control. Under 
what conditions are intersection efh- 
ciency and performance superior with 
this type of control than with some 
alternate type? In the higher volume 
ranges it was necessary to compare 
traffic control eficiency between four- 
way STOP and traffic signal control. 
The relative performance of these two 
control types may be measured in 
terms of capacity, delay and safety. 
Delay studies of intersections operat- 
ing near capacity revealed a possible 
trafic volume demarcation line below 
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This is North Carolina’s new Route 85, 
by-passing cities, moving traffic quickly 
with the help of a signing program by 
Tassco. The complete program consists 
of ground mounted and overhead signs. 
The signs themselves are increment 
sheet signs developed by Tassco espe- 
cially for use on modern, high-speed 
roads. They can be had in any height or 
width and are designed to meet 100 mph 
wind loads. The use of increment sheets 
means new lows in the cost of both ma- 
terials and installation. But what is most 
important, since the State has to bear the 
costs of maintenance, is that with 1193 
signs, 501 sign supports, and with 9 
large sign spans, not one drop of paint 
is required for maintenance. 

North Carolina’s signs feature the ap- 
proved reflectorized green background 
with white AGA letters. However, reflec- 
tive material or painted backgrounds are 
available in any type letters or symbols. 

Helpful data, A her mom a full color 
movie, is available from the Tassco- 
P & K Highway Planning Committee. 
Write for “Committee Data” today. 


TRAFFIC AND STREET SIGN COMPANY 
84 FOUNDRY STREET, NEWARK, N.J. 
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which four-way STOPS provide less 
total delay than traffic signals. This 
volume range, which can represent the 
maximum practical capacity for four- 
way STOP control, varies with the 
number of approach lanes. It was dis- 
covered that, under all combinations 
of approach lanes, the four-way STOP 
capacities were considerably above the 
usual traffic signal minimum volume 
warrant range. 

Before and After studies were also 
made of numerous locations that had 
been changed from four-way STOP to 
signal control to determine the effect 
of signalization on the accident rate. 
These studies revealed that four-way 
STOP control provides greater safety 
than traffic signals in the volume range 
below the practical capacity of four- 
way STOPS. The accident analysis of 
four-way STOP locations further sub- 
stantiated the proposed warrant requir- 
ing a minimum volume ratio of 35% 
from the minor street, since the acci- 
dent rate increased sharply at intersec- 
tions where there was a heavy imbal- 
ance of volume between the two in- 
tersecting streets. 

Relatively little data was obtainable 
concerning the lower limits of inter- 
section traffic control efficiency. Re- 
search in the lower volume ranges 
should seek to delineate the effective 
line of demarcation between the YIELD 
sign, the two-way STOP and the four- 
way STOP. The maximum limits of ef- 
fectiveness for each of these devices 
would establish the minimum warrants 
for the next higher form of control. 
Some research studies were conducted 
at locations where a change in control 
from two-way to four-way STOPS was 
made. A decrease in accident rate re- 
sulted in most cases where a reason- 
able application of four-way STOP 
control had been made. However, to 
avoid the excessive usage of four-way 
STOP control in the lower volume 
ranges, it may be possible to determine 
that volume range for two-way STOPS 
where a sharp upswing in accident rate 
occurs. The lesser type of control could 
then be considered adequate up to this 
limiting volume range. 

Although considerable data was eval- 
uated by this approach in the course of 
the work of Committee 4-E, it became 
apparent that it was virtually impossi- 
ble to isolate the analysis of warrants 
for one particular trafic control device 
without infringing upon the established 
warrants for related devices. This chain 
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of effect has resulted in the conclusion 
that an objective study has to be ex- 
tended to include all intersection traf- 
fic control devices, so as to ultimately 
delineate the effective areas of influ- 
ence for each device. Such a research 
study would be extremely valuable in 
establishing traffic control warrants on 
a firm factual basis. 


It is recognized that the method out- 
lined herein may be an oversimplifica- 
tion of the problem of warrant deter- 
mination and that other factors may 
have to be included. However, on the 
basis of the limited research conducted 
to date, it is believed that this ap- 
proach to traffic control warrants is a 
sound one and offers considerable 
promise for future development. 


cr 
Report on Department 3 


By Winston H. Carsten, 
Department Head 


The ITE Yearbook shows the sub- 
ject of “Trafic Control Operations,” 
because of its broad scope, as assigned 
to two technical departments; one deal- 
ing with “Measures,” the other with 
“Devices.” Department 3 has the re- 
sponsibility for the first of these two 
and the Yearbook defines its scope: “to 
develop and keep current the needed 
information, policies, standards, and 
warrants pertaining to those opera- 
tional measures that facilitate the safe 
and orderly movement of vehicular and 
pedestrian traffic...” 


This covers quite a broad, but im- 
portant field and might include sub- 
jects dealing with anything from such 
a simple expedient as prohibiting a 
turn at an intersection, to closing one 
or more freeway ramps. Some of the 
subjects receiving committee attention 
in the past include: One-way Streets, 
Speed Zones, School Crossing Protec- 
tion, Transit Travel, Off-center Lane 
Movements, and Freeway Operation. 


Up until the time of the Annual 
Meeting in Miami Beach, in 1958, De- 
partment 3 was composed of 6 com- 
mittees, each assigned one of the fore- 
going subjects. The Technical Council, 
acting to streamline the technical de- 
partments, reduced the number of 
working committees in most of the 
departments, leaving 3 in Department 
3. These were: “Warrants for School 
Crossing Protection,” under the chair- 
manship of Bob Dier, “Warrants for 
Speed Zones,” headed up by Bill Car- 








son, and “Policies on One-way Streets,” 
under Eugene Avery. The committee 
on “Traffic Criteria on Limited Access 
Highways” was discharged, as were the 
committees on “Transit Travel” and 
“Warrants for Off-center Lane Move. 
ments,” for which reports had been re. 
ceived by the Technical Council. 

The final report for Committee 3A, 
“Policies on One-way Streets,” was 
accepted by the Technical Council at 
the 1959 Annual Meeting in New York, 
and it has been referred to the “Engi- 
neer Handbook” committee to be cor- 
related with the appropriate Handbook 
Chapter. This committee has been dis- 
charged. 

Committee 3B, “School Crossing 
Protection,’ has completed its report 
which has been reviewed by the De- 
partment Standing Committee and will 
be forwarded to the Technical Coun- 
cil shortly. This report evaluates the 
policies, warrants, and procedures for 
one of the most controversial problems 
with which trafic engineers and en- 
forcement agencies are faced — the 
safety of children on their way to and 
from school. 

Committee 3C, “Warrants for Speed 
Zones,” is now compiling data from 
speed studies and research carried on 
throughout the country. This commit- 
tee is working closely with the Univer- 
sity of Illinois, which is currently con- 
ducting a vehicular speed regulation 
study. A report from Committee 3C 
will probably be ready for approval 
and publication sometime this year. 


Another committee for Department 
3 is now under consideration which 
will deal with another phase of the 
rather broad subject, “Transit Trafhc.” 
In view of the downward trend in 
transit patronage additional studies on 
this important subject can well be 
justified. 

Reports, based on Technical Com- 
mittee activity, are the principal tech- 
nical emanation of the Institute. It is 
the responsibility of the Technical 
Council, the Department Head, the 
Standing Committee, and the Techni- 
cal Committee itself to see that these 
reports are accurate, technically sound, 
germane, significant to the profession 
and presented in a manner creditable 
to the organization. 

The Standing Committee of Depart- 
ment 3 which has a large share of this 
responsibility is composed of Eugene 
Maier, Paul Ristroph, Walt Klapproth, 
Henry Osborne and Harry Porter. 

This group, holding positions of 
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importance in the traflic engineering 
field, have been appointed to guide 
Department 3 committees in their re- 
search projects, to suggest and pass 
on committee assignments, and to re- 
view completed reports. 








Positions Available 








CITY OF ALBUQUERQUE, 
NEW MEXICO 


Position: Deputy Trafhe Engineer and As- 
sociate Engineers, for city of 250,000 
with rapidly expanding population. 

Requirements: Graduate civil or electrical 
engineer, with a minimum of one year’s 
experience of city traffic engineering 
for the position of Deputy. Graduate 
engineer for Associate positions, with 
trafhe engineering experience desirable. 

Salary: For Deputy—$575 to $750 per 
month, dependent on qualifications. For 
Associate—$525 to $680 per month, de- 
pendent on qualifications. 

Merit system with attractive benefits. 

Apply: Richard W. Heim, Personnel Di- 
rector, P. O. Box 1293, Albuquerque, 
New Mexico. 


CITY OF ANN ARBOR, MICHIGAN 


Position: Head of New Department of Traf- 
fic Engineering and Off-Street Parking 
in city of 75,000 population, responsi- 
ble to the chief administrator of the 
city. 

Requirements: Qualified graduate engineer 
with several years of trafic engineering 
experience. 

Salary: Open, depending upon qualifications. 

Apply: Send resume of training and experi- 
ence, plus salary requirements, to: Guy 
C. Larcom, Jr., City Administrator Ann 
Arbor, Michigan. 


MARYLAND 
STATE ROADS COMMISSION 


Position: Highway Engineer III, Traffic 
Option. Employees will work under the 
Director of the Traffic Division of the 
Maryland State Roads Commission and 
will encounter in the Baltimore and 
Washington area all the trafic condi- 
tions that might be found throughout 
the United States. 

Requirements: Bachelor’s degree in engi- 
neering, six years experience in high- 
way, bridge or general civil engineer- 
ing including specialized trafic engi- 
neering experience. High school gradu- 
ates with satisfactory trafic engineer- 
ing experience may be considered. 

Salary: $7800 minimum — $9360 maximum 
in 5 years. Fringe benefits. Maryland 
Merit System. 

Apply: Immediately to the Commissioner 
otf Personnel, 301 W. Preston Street, 
Baltimore 1, Maryland—VErnon 7-9000. 


CONSULTING FIRM 


Position: Trafic Engineer. 

Requirements: Graduate civil engineer with 
two to five years experience in trafhc 
engineering. Highway design experi- 
ence helpful. Submit detailed resume 
of education, experience and references. 

Salary: Commensurate with qualifications. 

Apply: Edwards and Kelcey, 3 William 
Street, Newark, N. J. 
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DISTRICT OF COLUMBIA 
Department of Highways and Traffic 


Requirements: BSCE degree with training 
and experience in trafhe engineering, 
highway planning, surveys, and pref- 
erably a knowledge of data processing. 

Traffic Engineering Division nares tas 

Position: Supervisory Trafhec Research En- 
gineer. 

Salary: $8810-$9530. 


Position: Highway Engineer. 
Salary: $7510-$8230. 
, ; sii a Requirements: Degree, preferably BSCE, 
Requirements: BS degree in CE or EE with with experience in highway layout, de- 
education and experience in traffic engi- sign and estimating. 
neering. Would be responsible for de- — 
sign or evaluation of trafhe control de- Position: Trafhe Engineers. 
vices, developing special equipment, Salary: $6285-$6885. 


and accident analysis. ; : | a 
; Requirements: BS degree, preferably CE o 
eaoemneeennemenees EE, with experience in signal layout 
and coordination. 


Position: Supervisory Highway Engineer. , - 
(Continued on page 59) 


Salary: $7510-$8230. 


Tailor-Made Municipal Off-Street Parking 












FLEXIBLE OPERATION 


These control types give you 
a choice of individual or com- 


bination of controls to fit your 
needs. 


PARCOAiwiii soive 


Your Parking Problems 


Before deciding on any parking control system—investi- 
gate Parcoa. Wherever parking congestion exists, Parcoa 
can be relied on to handle your traffic smoothly, safely, 
efficiently, and economically—all without the need for 
attendants. 

You have full control of parking, day and night. 
Parcoa engineers can install a parking system fitted to 
your specific needs with the overall installation based 
on the many successfully operating Parcoa automatic 
systems. 

PARCOA engineering gives you every possible benefit 
resulting from years of experience in designing off street 
parking facilities. 

PARCOA affords complete installation and operating 
simplicity—the answer to controlled parking and/or good 
income. 

PARCOA means low first cost . .. minimum operating 
cost and an operation that actually pays for itself. 

Investigate Parcoa. Write today for bulletin No. 580 
or call one of the offices listed below. 


Attention distributors: Choice territories available. 


p PARL --— 


JOHNSON FARE BOX COMPANY « Subsidiary of BOWSER, INC. 
4613 NorthRavenswood Ave., Chicago 40, Illinois * Telephone: LOngbeach 1-0217 







CODED CARD-KEY 
for cars parking 
on monthly or 
reserved basis. 


COIN OPERATION 
for controlled | 
transient parking. 


TICKET ISSUING 
SYSTEM 
for merchants 


restricted free 
parking service. 


TIME-DATED 

TICKET 

DISPENSER 

for automatic self 
service in merchant 
participation parking, 














(since 1909 } 4D 


SALES AND SERVICE OFFICES IN OTHER MAJOR CITIES LISTED UNDER BOWSER, INC. 






DISTRICT FIELD OFFICES: NEW YORK: 420 Lexington Ave., New York 17, N.Y. 
CLEVELAND: 4209 W. 150th St., Cleveland 11, Ohio. SAN FRANCISCO: 468 Ninth Street, 
San Francisco 3, Calif. ATLANTA: 741 Boulevard N. E., Atlanta 5, Georgia. 
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New Members Transfers 
Elected by the Board of Direction, Jan. 16, 1960 Approved by the Board of Direction, Jan. 16, 1960 


ALBERT, Russell—Associate : ; ACTON, Alvin Arthur—Junior to Associate 
Assistant District Traffic Engineer, Washington Department Acting Deputy Traffic Commissioner, City of St. Louis, Mo. 
of Highways, Spokane, Washington. BECK, Edwin Lee—Junior to Associate 
BONNIVILLE, John William—Junior — Associate Traffic Engineer, City of Albuquerque, N. M. 
Highway Engineer Trainee, Virginia Department of High- BILBY, William H.—Associate to Member 
ways, Richmond, Virginia. Engineer of Traffic, Indiana State Highway Department. 
BREWER, C. Edwin—Junior : BREUNING, Siegfried Michael—Junior to Associate 
Wilbur Smith and Associates, New Haven, Connecticut. Associate Professor of Civil Engineering, Michigan State 
CAPSHAW, Bobby Frank—Junior University. 
Traffic Designer, Texas Highway Department, Austin, Texas. CARSON, William L.—Junior to Associate 
CARTER, Arthur Alfred, Jr.—Associate Traffic Engineer, American Automobile Association. 
Highway Research Engineer, U. S. Bureau of Public Roads, CLIFFORD, Eugene James—dAssociate to Member 
: Washington, D.C. : ; Chief of Surface Traffic Branch, Transportation Engineering 
CARTER, Everett Charlie—Junior Office, TRECOM, Department of the Army. 
nage eee See Virginia Department of High- CONLEY, Richard Allen—Junior to Member 
ways, ichmond, irginia. — : . Fr . 
CHADWICK, Dean Orville—Associate —- Director of Public Works, City of San Antonio, 
Deputy Traffic Engineer, City of Albuquerque, New Mexico. tg 
: CULVER, Bruce R.—Associate to Member 


COLEMAN, Francis E.—Junior 


Junior Highway Engineer, Connecticut Highway Depart- Assistant City Traffic Engineer, City of Seattle, Wash. 


ment, Wethersfield, Connecticut. GIVENS, Benjamin McKinley, Jr.—Junior to Associate 
COOPEY, Martin P.—Member Traffic Engineer, Urban & Land Planning, Pennsylvania 

Professor of Civil Engineering, Oregon State College, Cor- Department of Highways. 

sagen Oregon. GREGORY, Randolph Thomas—dAssociate to Member 
DELANEY, Desmond Joseph—Associate Director of Traffic and Planning, City of Waco, Texas. 

Assistant Traffic Engineer, Country Roads Board of Victoria, JENNI, Marcel Jean—Junior to Associate 

Carlton, Victoria, Australia. Traffic Engineer, City of Zurick, Switzerland. 
DILLON, Glen E.— Associate 

. . fetal ; : McCORMACK, Charles Francis—Associate to Member 


District Traffic Engineer, California Division of Highways, 
San Francisco, California. 

ECHOLS, James C.—Junior Tals 
District Traffic Engineer, Virginia Department of High- 
Ways, Bristol, Virginia. 


FERRERI, Michael G.—Junior 
Traffic Engineer, Simpson and Curtin, Philadelphia, Penna. 


Deputy Chief Engineer, Highways Division, Automotive 
Safety Foundation. 


RONAN, Frank Albert—Associate to Member 
Associate Traffic Engineer, City of Detroit, Michigan. 


a James Andrew—Associate to Member 
T. O. Lazarides & Associates, Toronto, Ontario, Canada. 





FICKLIN, Nathan Clyde, Jr.—Junior : a SIEGEL, Stanley Theodore—Associate to Member 
ogg Missouri State Highway Commission, Jefferson Director of Traffic Engineering, City of Indianapolis, Ind. 
ity, Missouri. VAZQUEZ RIVERA, Wilfredo—Junior to Associat 
on od . . y e 
FLETCHER, Scott —Junior siti: ‘ . ‘ Chief, Accident Investigation Unit, Puerto Rico Department 
Traffic Survey Engineer, City of Philadelphia, Pennsylvania. of Public Works 
- +o ans woe a , enjamin, Jr.—Junior to Associate 
a, Brinckerhoff, Quade & Douglas, Director of Traffic Engineering & Safety, South Florida 
GRUENBAUM. Michael—Junior Division, American Automobile Association. 
Research Assistant, Yale University Bureau of Highway WHITE, James T.—Associate to Member 
City Traffic Engineer, City of Fort Wayne, Indiana. 


Traffic, New Haven, Connecticut. 
WRIGHT, Joe Edgar—Associate to Member 


HAENEL, Herman E.—Junior ' 
Traffic Designer, Texas Highway Department, Austin, Texas. Traffic Survey Manager, Texas Highway Department. 


HATHAWAY, Cecil William—Junior 
Highway Designer, Idaho Department of Highways, Boise, 


Idaho. 


JOHNSON, Barnard Charles—Junior 
Assistant Engineer-——Civil, City & County of San Francisco, 
California. 


KARMEIER, Delbert Fred—Junior 
St. Louis County Traffic Division, Clayton, Missouri. 
KNIGHT, Lee Olin—Junior 
City Traffic Engineer, Ponca City, Oklahoma. 
KOHN, Melvin Jay—Junior 
Assistant Operations Manager & Traffic Engineer, New & 
Jersey Highway Authority, Red Bank, New Jersey. 


LONG, Peter—Junior onne 
Assistant to Engineer i/c Transportation Engineering, City pores 


of Vancouver, British Columbia, Canada. ag 
MURRAY, Roger J. P.—Junior 


MAHONEY, Eugene Edward—Associate 
. 
ol SAFE-T-GLO 
| COLORS 
Traffic Engineer, Port of New York Authority, New York, se 


Engineer, City of San Jose, California. 
MASCARI, John Anthony—Associate 

PB n Sing coe tough, durable, no seams, will 
} TE, Jac .—Junior 
fic Engi Oakland,- California. not CRACK, TEAR or BREAK! 












Traffic Field Engineer, City of Indianapolis, Indiana. 
MURRAY, Charles Thomas—dAssociate 

Associate Engineer-—Traffic, City of Seattle, Washington. 
Traffic Engineer, Alameda County, 
NOBLITT, Jack Lee—Junior 


Traffic Survey Engineer, Utah State Road Commission, Salt This new SAFE-T-CONE never needs re- 

Lake City, Utah. painting. Just wash it with soap or sol- 
OWENS, Robert Dale—Associate vents. Made of polyvinyl-chloride to pro- 

Traffic Field Operations Engineer, Minnesota Highway De- duce the toughest, most durable cone 

partment, St. Paul, Minnesota. on the market. Outlasts ordinary cone \ 
RIDDLE, Ralph Moody, Jr.—Junior many times....without upkeep! “ee 

Traffic Engineer II, City of Baton Rouge, Louisiana. er 
ROWE, Stephen Edwin—Junior * Polyvinyl-chloride 


Traffic Engineering Assistant, City of Los Angeles, Calif. 
SADAI, Yoshiaki—Associate 

Section Chief, Road Planning Department, Ministry of 

Construction, Japan. 
SCHMIDT, James William—Junior SAFE T 

Assistant Manager, Salt Lake Transportation Study, Utah er wet 
mm .., Road gene Salt Lake City, Utah. “Panes Reflecorined 
Ss AN, Robert Emmitt, Jr.—Junior gs 

Traffic Engineer I, City of Spokane, Washington. Q TRAFFIC GUIDES Reaular oll-rubber SAFE- 
SOSSLAU, Arthur Bruce—Junior as -CONES. now ae than 

paar tend on Engineer, U. S. Bureau of Public Roads, : ever Painted standard red 

ashington, D.C. be ; 

SPIKER, John Wesley—Associate 28" and yellow or reflectorized. 






Associate Highway Engineer, San Mateo County, Redwood ; bi 

npg: we Ar 1g” T Plastic or All-Rubber 
TISDALE, Eldon Dean—Junior | y FLUORESCENT 

—e Designer, Idaho Department of Highways, Boise, i New Poly-Cones and All- 

ano. ie ee Rubber cones available in 

TUMMARELLO, Anthony Philip, Jr.—Junior , iN # a 

Assistant Project Engineer, Arnold H. Vollmer Associates, All-Rubber SAFE-T-CONES casuer ter aaa Siiewne, 

New York, N. Y. Ss available in 3 SIZES! day or night. 






WORSLEY, George Norman—dAssociate 


Assistant City Engineer i/e Traffic & Surveys, City of _ SAFE-T-CONES made only by Radiator Specialty Co. te 


Victoria, British Columbia, Canada. 
WUESTEFELD, Norman Henry—Junior ae, N. Cc. 


Wilbur Smith and Associates, New Haven, Connecticut. BRO ES: Re : oe i OE s eS Chie < 
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Your actuated controller is as good as its 
detector, specify the best... 


... Traffic Signals, inc. 
actuated controllers with the exclusive 


ry nt Retinal ne eee e323 OQ ee eee 
« i) I“ 4D OD MI 
\\\\\ ~~  \J Mi 
ANY ANY 
\ \ \\ \ \\' 


Used with the Multi-Purpose 


featuring: 102A Controller 


"A Single Lane Detection Model 102A Model 102A 


Y High Sensitivity with Sharp Cut-Off 
Y Dependable over wide speed range 
f Completely sealed, moisture-proof cast aluminum unit 


/ Does not wear out—Lasts for years—Street can be resurfaced over detector. 

Semi-actuated, Full-actuated, 
Volume Density Volume Density 
if desired. if desired. 


Traffic Signals, inc. also manufactures a sub-surface magnetic detector and directional or non-directional pressure detectors. 


formerly Southern Signals, inc. 


Traffic Signals, inc. 


Ee ADVANCED ENGINEERING IN TRAFFIC SIGNALS AND TRAFFIC SIGNAL CONTROLS 


P. O. BOX 1303 + 222 BEACH STREET a SHREVEPORT, LOUISIANA 
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Institute Affairs 








Board of Direction Meets 
In January in 


Washington 


The Board of Direction of the Insti- 
tute of Traffic Engineers held its regu- 
lar January meeting in Washington im- 
mediately following the meeting of the 
Highway Research Board. Significant 
actions on a number of items of inter- 
est to members and to others in the 
trafic engineering profession were 
taken, the most important of which are 
outlined below. 

1. A total of 66 membership appli- 
cations (new and transfer) were con- 
sidered. From these, 19 transfers to 
a higher grade were approved, and 42 
new members were elected. New Junior 
Members counted for 28 of these, 
new Associate Members for 13, and 
one applicant was granted the grade 
of Member. Names of these transfers 
and new members appear elsewhere in 
this issue of the magazine. 

2. Death of four members since the 
last meeting was reported—Elmer A. 
Clees, Sam Osofsky, Charles J. Tilden 
and Miller McClintock. In addition, 
four Junior Members who had reached 
the age of 35 without being able to 
qualify for transfer to a higher grade 
were dropped. Two resignations were 
accepted—Julio Vasquez-Cabrera and 


Walter Parker. 


3. The approval by the membership 
of an increase in annual dues made 
possible the adoption of a record bud- 
get for the year 1960, exceeding $100,- 
000 for the first time. Included in the 
budget was provision for an additional 
clerk in the headquarters office, and 
partial provision for a staff engineer. 


4. A proposal to create the “Techni- 
cal Development and Research Fund” 
as a separate budget entity was ap- 
proved. Contributions to the Institute 
from Sustaining Organizations and 
others will provide the income for the 
fund, according to the proposal, and 
expenditures will be by the Board of 
Direction, acting through the Techni- 
cal Council. In turn, the Council will 
be assisted by a special committee of 
three Institute members and two in- 
dustry representatives. The basic pur- 
pose of the Fund will be to support 
research, either within or without the 
Institute. In addition, however, a por- 
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tion of the Fund will be used to make 
possible the employment of a staff en- 
gineer at headquarters, who will be 
responsible for the technical aspects of 
the Institute’s program. (The full re- 
port of the committee which developed 
the proposal is reproduced below.) 


5. A procedure for the selection of 
Honorary Members was approved. This 
was designed to place the matter on a 
more formal basis within the Board, 
supplementing present By-Laws re- 
quirements. 

6. The 1959 District boundaries were 
re-aflirmed for 1960. 


7. A new Committee on an Inter- 
Vehicular Signal System, directed by 
a resolution adopted at the New York 
meeting, was authorized. 


8. A Freeway Operations Committee, 
representing the continuing interest of 
the Institute in this subject, was author- 
ized, and Institute sponsorship or co- 
sponsorship of future seminars or con- 
ferences on freeway operations was 
approved. 

9. The Board heard with interest and 
approval the tentative plans for an 
International Trafic Engineering Con- 
ference in Washington in August 1961, 
following and integrated with the 1961 
Annual Meeting of the Institute. 

10. The reports of the New York 
meeting committee and the 1960 Chi- 
cago meeting committee were reviewed. 
A flat registration fee of $10 for all 
registrants (except wives) was approved 
for the meeting in Chicago in Septem- 
ber. Initial plans for the 1961 meeting 
in Washington were also reviewed. 

11. A policy was established by the 
Board that all membership applica- 
tions should contain references from 
at least two different organizations. 

12. Continuation of participation of 
the Institute in the Annual Inventory 
program was approved. It was decided 
that awards should be given again in 
1960, based on performance in 1959, 
but that the standards should be raised 
substantially to result in fewer awards. 

13. It was agreed that there was 
ereat need for vocational guidance 
material on the field of trafic engineer- 
ing as a profession. A new committee 
in Department 2 of the Technical 
Council was authorized to develop a 
proposal in this area as soon as pos- 


sible. 





14. The offer of the Association of 
Casualty and Surety Companies to 
turn over to the Institute the publica. 
tion rights to the “Manual of Traffic 
Engineering Studies” was accepted 
with thanks by the Board. A special 
committee of the Technical Council 
will be named to review the present 
edition for necessary revisions before 
it is reprinted. 

15. A new Department 6 in the 
Technical Council was approved, to 
be known as “Transportation Plan. 
ning.” 

16. A report of Committee 7-A, 
being purchase specifications for 12.- 
inch signal heads, was approved as 
an ITE standard, and its publication 
was authorized. 

17. A report of Committee 7-D, 
being purchase specifications for pave- 
ment marking paint on the basis of 
performance tests, was approved as an 
ITE standard, and its publication was 
also authorized. 

18. Approval was given proposed 
changes and additions to the Manual 
of Uniform Traffic Control Devices, re- 
lating to expressway signing and sign- 
ing for civil defense. Approval was 
also given to changes which would add 
representation from city and county 
government associations to the Na- 
tional Joint Committee on Uniform 
Trafhe Control Devices. 


19. Two new groups were added to 
the list of Sustaining Organizations, 
the Interstate Rubber Products Cor- 
poration and Motorola Communica- 
tions and Electronics, Inc. 


20. Action was postponed on final 
approval of the new Florida Section 
pending mutual agreement of the new 
group and the Southern Section over 
the removal of Florida from the area 
of the Southern Section. 


Report of the Special 
Committee on a Technical 


Development Fund 


The proposal for a Technical De- 
velopment and Research Fund, which 
represents a major step forward for 
the Institute of Traffic Engineers in 
the technical field, was developed by a 
special committee headed by A. F. 
Malo, vice president of the Institute. 
Serving on his committee were: Donald 
S. Berry, D. Grant Mickle, O. K. Nor- 
mann and Wayne N. Volk. 

The Fund, now approved by the 
Board of Direction, will accept con- 
tributions of any amount. Contribu- 
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tions of $300 or more will, with Board 
approval, entitle the contributor to 
designation as a “Sustaining Organi- 
zation.” The committee proposed to 
change this term to “Participating Or- 
ganization,” but since this requires a 
By-Laws change, it cannot be put into 
effect now. 

Invitations have been issued to all 
1959 Sustaining Organizations, telling 
them of the Fund and inviting their 
contributions. Others who may want to 
contribute are urged to communicate 
with the headquarters oflice. 

The full report of the Committee 
follows: 


A PROPOSAL FOR 
A TECHNICAL DEVELOPMENT 
AND RESEARCH FUND 


1. Purpose and Objective 


A Technical Development and Re- 
search Fund of the Institute of Traflic 
Engineers shall be established to pro- 
mote and support technical research 
and development of the art and science 
of trafic engineering. The Fund shall 
be used to enable the Institute to reach 
this objective by the conduct and co- 
ordination of research and develop- 
ment needed to produce standards, spe- 
cifications, warrants, recommended 
practices and other technical aids to 
the profession. 


2. Limits of Activities of the Fund 
The Fund may be used for the fol- 


lowing purposes: 

(a.) To defray up to one-half the 
expense of a full-time engineer to 
serve in the headquarters office as 
staff engineer for the Technical De- 
velopment and Research Fund, to act 
as secretary of the Technical Council, 
to aid in developing the Institute's 
technical activities, and to assist in 
gathering and disseminating technical 
information of interest and value to 
members of the Profession; 

(b.) To support, alone or in coop- 
eration with others, specific research 
projects which will result in reaching 
the objective of the Fund. The research 
may be a complete project, or it may 
be only a special phase or item of a 
larger project. 


3. Administration of the Fund 

The Technical Development and Re- 
search Fund shall be administered by 
the Board of Direction operating 
through the Technical Council. To 
assist in the selection of projects, the 
Chairman of the Technical Council 
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shall appoint a Review Committee con- 
sisting of three Institute members (not 
members of the Technical Council) 
and two representatives nominated by 
the Participating Organizations. To 
provide continuity, the initial Insti- 
tute appointments shall be for three. 
two and one year terms respectively, 
with succeeding appointments for three 
year terms. One of the Institute ap- 
pointees shall be designated as chair- 
man, and the proposed staff engineer 
shall serve as secretary. 

The Technical Council shall refer 
proposals to the Review Committee for 
study. The Committee shall in turn 
refer each proposal to the Highway 
Research Board, the Bureau of Public 
Roads, and American Association of 
State Highway Officials for review and 
comment. Other appropriate organi- 
zations may be invited to review spe- 
cific projects. 

The Review Committee shall be in- 
vited to meet with the Technical Coun- 
cil when the Council is to consider and 
take action on specific proposals. 

The Council shall make _ recom- 
mendations to the Board of Direction 
for the use of the funds available. 
They shall consider the technical needs 
of the profession and shall determine 
those research projects for which those 
funds should be used, and select the 
appropriate organization to conduct 
the project. The Council shall consider 
the cost of the proposed project, shall 
recommend the financial contribution 
to be made, and shall determine the 
extent of Technical Council guidance 
necessary to be given the project. 


4. Recommended By-Laws Changes 

The existing Article XI of the By- 
Laws will not prohibit any of the pro- 
cedure suggested here. Contributors to 
the proposed Fund must be identified 
as “Sustaining Organizations,” how- 
ever, until a change is made in this 
article. 

A new Article XI is recommended 
for early consideration of the Board 
and the membership, as follows: 


ARTICLE XI 
TECHNICAL DEVELOPMENT AND 
RESEARCH FUND 


Sec. 1. A Technical Development 
and Research Fund shall be estab- 
lished to promote and support techni- 
cal research and development of the 
art and science of traffic engineering. 
The objective of the Fund shall be to 


enable the Institute of Traffic Engi- 


neers to conduct and coordinate the 
research and development needed to 
produce standards, specifications, war- 
rants, recommended practices and 
other technical aids to the profession. 

Sec. 2. Contributions to the Fund 
may be accepted by the Board of Di- 
rection from any individual, firm, as- 
sociation, corporation, agency or other 
group subscribing to the purpose and 
objective of the Fund. Contributors 
who equal or exceed a minimum con- 
tribution for the year as set by the 
Board of Direction shall be identified 
as “Participating Organizations.” 

Sec. 3. The Fund shall be adminis- 
tered by the Board of Direction op- 
erating through the Technical Council. 
The Council shall be assisted by a 
Review Committee appointed by the 
Chairman of the Technical Council. 

Sec. 4. Participating Organizations 
may each designate a_ representative 
to be listed in the Institute’s Yearbook. 
Even though not a member of the In- 
stitute, the representative shall receive 
all Institute publications and mailings 
and shall be entitled to all the privi- 
leges of the organization except those 
specifically reserved for members. 

Sec. 5. Each Participating Organiza- 
tion may designate as many as three 
individuals to serve in an advisory 
capacity on technical committees of 
the Institute. No more than one indi- 
vidual from any Participating Organi- 
zation may serve on any one commit- 
tee, except that this restriction shall 
not apply to members of the Institute. 

Sec. 6. A suitably inscribed certifi- 
cate may be presented to Participating 
Organizations each year. 

Sec. 7. Upon information coming to 
its notice, the Board of Direction may 
refuse to accept the support of any 
Participating Organization at any time. 


Technical Council 
Meets in January 


The Technical Council met on Janu- 
ary 9 and 10, 1960, in Washington, 
with all members present or repre- 
sented. 

The Council heard reports from its 
officers, committees and members who 
are Department Heads. Reports to the 
Council covered the following points: 

1. Proposals have been completed 
for transmission to the National Com- 
mittee on Uniform Trafic Laws and 
Ordinances for changes in the Uniform 
Vehicle Code which might be consid- 
ered by that group in the light of the 
recent ITE Freeway Seminars; 
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2. The magazine is being used to 
publicize work of the Technical De- 
partments and Committees; 


3. The proposal for a Technical Re- 
search and Development Fund was re- 
ported and the Council voted to indi- 
cate to the Board its approval and wil- 
lingness to administer the plan; 


4. The possibility of conflicts or 
confusion between technical activity at 
the section level and at the national 
level was pointed out, and the Council 
voted to ask a special committee to 
work out a statement which could form 
the basis for a satisfactory working re- 
lationship ; 

3. A proposal to amend the Rules of 
Procedure to provide for a new De- 
partment on Transportation Planning 
was voted. The amended Rules read as 
follows: 

Dept. 1, Joint Committees and Rep- 
resentatives to Other Organizations; 
Dept. 2, Professional Standards, Edu- 
cation, and Administration; Dept. 3, 
Traffic Operations Measures; Dept. 4, 
Applications of Traffic Control De- 
vices; Dept. 5, Geometric Design of 
Trafic and Terminal Facilities; Dept. 
6, Transportation Planning; Dept. 7, 
Design and Standards for Devices, 
Equipment, and Materials. 

Approval of the Board was requested ; 

6. Resignations from the Council 
were accepted from Mr. Mickle (Dept. 
1), Mr. Taylor (Dept. 4), Mr. Dunn 
(Dept. 5), Mr. Ricker (Dept. 6), and 
Mr. Volk (Dept. 7). 


Nominated for approval by the Board 
were Mr. Sam Cass for Dept. 4 and 
Mr. Marble J. Hensley for Dept. 7. 
Other prospective Department Heads 
are being contacted for interest and 
ability to serve, and authority was re- 
quested for appointment by the Presi- 
dent as soon as possible (since the 
meeting, Mr. C. W. Prisk has been 
named Head of Department 1 and Mr. 
J. E. Johnston Head of the new De- 
partment 6) ; 

7. The Council noted the problem of 
finding qualified men who could serve, 
including being able to travel to at- 
tend meetings, and directed that a com- 
mittee prepare a resolution directed to 
the Board outlining the problem and 
seeking support; 

8. Five committee reports were ap- 
proved as information reports, for 
publication in appropriate places, usu- 
ally Proceedings or the magazine. 
These were: 

a. Committee 4B — Warrants for 
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Yield Signs (Publication in magazine 
of Annual Meeting presentation for 
comments); b. Committee 4E — War- 
rants for Four-Way Stop Signs — an 
addendum to the report on needed re- 
search (Magazine) ; c. Committee 5B 
— Ramp Terminal Channelization 
(Publication only in Proceedings) ; 
d. Committee 6D—Airport Parking Fa- 
cilities—(Publication only in Proceed- 
ings) ; e. Committee 7C—Sign I[]lumi- 
nation— (Magazine). 





9. Two reports were approved and 
recommended to the Board for adop- 
tion as Institute standards: 


a. Committee 7A—Specifications for 
12-Inch Signal Heads; b. Model Spe- 
cifications for Pavement Marking 


Paints—(As Technical Bulletin No. 4); 


10. Department No. | is preparing a 
statement to explain the background 
of the joint committee and other or- 
ganization assignments of Institute 
members. This will soon be complete 
and should form a valuable guide to 
present and future representatives ; 

11. The other Departments are con- 
tinuing work, with eight anticipating 
a report by the time of the Annual 
Meeting. One new committee on Career 
Guidance Material also hopes to have 
a report; 

12. A new committee is planned in 
Department No. 4 on Practices and 
Needs in Traffic Control and Surveil- 
lance as Related to Radio Frequencies. 
It is requested that the Board consider 
shifting the present Radio Committee 
to the Technical Division, anticipating 
combination with the new committee, 
which may have a somewhat broader 
scope and objective; 

13. Proposals to amend or add to 
the Uniform Manual on Traffic Control 
Devices, previously approved by the 
Institute’s delegation to the Joint Com- 
mittee, relating to expressway and civil 
defense signing, were approved by the 
Technical Council and recommended 
to the Board for approval as part of 
the Manual; 

14. Proposals to amend the govern- 
ing rules of the Joint Committee to 
provide for two representatives each 
from the American Municipal Associa- 
tion and the National Association of 
County Officials, plus appointment of 
two of the present seven AASHO re- 
presentatives from their Executive Com- 
mittee were approved and recommended 
to the Board for their approval. 

15. A tentative program for the tech- 
nical program at the Chicago meeting 
in September was approved. Mr. C. C. 





Robinson was named chairman of the 
Technical Sessions Committee for the 
1961 meeting. 

16. The Council recommended to 
the Board acceptance of the offer of 
the Association of Casualty and Surety 
Companies to turn over to the Institute 
the Manual on Traffic Engineering 
Studies, and offered to appoint a spe. 
cial committee to review the book to 
determine needed changes in a new 
edition. 








Section News 








CANADIAN SECTION 


Introductory Course in Traffic Engineering 


Arrangements for this course, consisting 
of ten lectures, have now been completed by 
the University of Toronto, University Ex- 
tension. The lectures offered in co-operation 
with the Department of Civil Engineering, 
C. F. Morrison, M. Sc., Head, are designed 
as an introduction to the subject, presenting 
a basic idea of trafhc movement, control and 
planning, concentrating upon topics common 
to both rural and urban conditions. Junior 
trafhc engineers, as well as traffic consult- 
ants and city planners should find it useful. 

The course director is Professor M. M. 
Davis, Department of Civil Engineering, 
and lecturers are W. Q. Macnee and P. E. 
Wade, Planning Branch, Ontario Depart- 
ment of Highways. 


New Administration Building, 
Ontario Department of Highways 
Effective January 1960, all sections of 
the Department previously located at Parlia- 
ment Buildings, Bay Street, Eglinton Av- 
enue, Jarvis Street and Davenport Road, 
will have moved to the new Administration 
Building at Downsview. This building is 
situated off Keele Street just north of its 
intersection with the Toronto By-pass. 


Report on Toronto Area Social Evening 


About 60 people were present at the very 
successful social evening held at the Don 
Valley Golf Club on Friday, November 27. 
Under the mellowing influence of the soft 
drink stand many members and _ friends 
were induced to indulge in the Terpsi- 
chorean Art and so work up an appetite for 
the excellent cold buffet served at midnight. 
A vote of thanks to Ray Desjardins, Grant 
Bacchus and the others who helped organ- 
ize this affair, and we hope there will be 
more to come in the future. 


WESTERN SECTION 


British Columbia 

The annual convention of the Canadian 
Good Roads Association was held in Van- 
couver in September and provided a rare 
opportunity for a meeting in the west of 
some members of the Canadian Section of 
the ITE. A luncheon meeting was held on 
Tuesday, September 22 in the Hotel Van- 
couver attended by 17. 

Among three papers given at the Trafhc 
Operations session of the CGRA convention 
was one by Fred Hole on “Capacity & De- 
ficiency Techniques used in the Vancouver 
Metropolitan Highway Planning Study.” 

At the convention, a copy of the Canadian 
Manual on Uniform Traffic Control Devices 
was presented to the president of the CGRA. 
This was a gesture to the CGRA by the Ca- 
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Reach New High in Performance 
and Safety Features 


What features do you want most in your reflective sign projects? Un- 
failing day and night reflectorization? Chemical stability? Maximum 
angularity? Longer life? Ease of application? Minimum maintenance ? 
Unquestionably you want all six, and you get them all in new Flex-O-Lite 
U B 68, medium index Reflective Glass Beads. Designed for ‘round-the- 
clock protection on the nation’s highways, their application to signs in 
the darker pigmented colors (greens, reds, blues) assures maximum 
reflectivity and eye-catching brilliance — for outstanding service in the 
cause of safety under all weather conditions. 


A notable addition to the Flex-O-Lite line, U B 68 reflective glass 
spheres take their place as a worthy companion product to #831 High 
Index Beads, now the universally accepted standard for white and yellow 
traffic signs, street name signs and license plates. 


Write for fully descriptive literature and specifications today, or use 
the handy coupon. 





FLEX-O-LITE MANUFACTURING CORP. 


8301 FLEX-O-LITE DRIVE 
P. O. BOX 3066 (AFFTON BRANCH) e ST. LOUIS 23, MISSOURI 


MAKERS OF DROP-ON «+ FREE-FLOWING ¢ STANDARD « MILITARY 
MOISTURE PROOF *« MEDIUM AND HIGH INDEX SIGN BEADS 
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NEW! Improved Flex-O-Lite Bead Dispenser 


For reflectorizing panels up to 48” wide and for application of all types of 
beads on backgrounds of large signs. Mechanical data, prices on request. 


Flex-O-Lite Manufacturing Corporation, 8301 Flex-O-Lite Drive 
P. O. Box 3066 (Affton Branch), St. Louis 23, Missouri 


Please rush the following: 

[_] Complete Data on UB 68 Reflective Beads. 
[| Bulletin on #831 Reflective Beads. 

|_|] Specifications on New 48” Bead Dispenser. 


Nome _ 


Address 


nn 
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JCT. Va MILE 


New colorfast green overlaid plywood with reflective button legend and border is used for green background direction signs. 
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y pne reason why Oregon 
‘signs of overlaid plywood 


MoDERN REFLECTORIZED OVERLAID PLYWOOD signs do a better 
job for the taxpayer as well as the motorist in Oregon. 

State highway officials estimate the overall cost of an over- 
laid plywood sign installation averages 20 percent less than 
other acceptable materials. Savings are based on lower basic 
material costs, faster fabrication and finishing (neither sign 
face nor back is painted; reflective legend is applied direct) — 
plus elimination of the need for special back framing on signs 
up to 40 square feet in area. 










































But lower cost is only part of the story. Basically, Oregon 
uses overlaid plywood because. it makes a strong, good-looking 
sign that stands up under prolonged weathering and deliberate 
or accidental abuse. 

All told, the state maintains over 100,000 signs; 47,000 infor- 
mational, 20,000 warning and 35,000 regulatory. Ninety per- 
cent are reflectorized, with reflective legend and border applied 
directly to the overlaid plywood surface. Key directional signs 
are illuminated. Black high density panels are used for warning 
and regulatory signs. New color-fast green acrylic overlaid 
plywood is used for green background direction signs to conform 
to national color coding on Interstate and other highways. 


















q FOR MORE INFORMATION (detailed specifications, application data, etc.) write: Pe 
DOUGLAS FIR PLYWOOD ASSOCIATION FAH 
i 


TACOMA 2, WASHINGTON ! 


. TESTED | 
—an industry-wide organization devoted to research, promotion and quality control ‘QUAL ! 


“aww” 





Always specify by DFPA grade-trademarks 


New panelized sign system used on recent 


HIGH DENSITY ey Oregon installations employs standard alumi- 
a num girts and special clips. System is highly 
OVERLAY economical, permits flexibility in sign sizes and 
shapes. Developed by Douglas Fir Plywood 
Association, it meets all AASHO standards. 





MEDIUM DENSITY. 
OVERLAY 


Medium density overlaid plywood is for 

Se  §§.-—S«-—S--_ plain painted signs; high density requires no 
GREEN ACRYLIC i paint protection and permits direct application 
B sof reflective sheeting. New acrylic overlay 
comes in green and white for signs with 
painted or reflectorized legend. 
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now Is the time to properly 
hight your construction hazards 


USE Int 
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LANTERNS 


DIETZ 


i} 


TORCHES 


oe al 


Use Dietz Visi-Flash Lights te alert the on- 
coming driver. Brightest, safest, most 
trouble-free flashers on the market. Warn. 
“Danger Ahead” for up to 1500 hours 
without changing batteries. 


Use Dietz Lanterns to locate hazard in rela- 


tion te driver’s position. Show exact lo- 
cation, shape, extent, and boundaries of 
hazard area. Burn up to 100 hours. 


Use Dietz Torches to guide driver around the 
hozard. Fully illuminate the danger in 
every weather. Burn up to 48 hours on 
low cost kerosene 


0 
and you go Safely 








Re < 


VISI-FLASH 











R. E. DIETZ COMPANY 


104 Leavenworth Ave. Syracuse, N. Y. 





nadian Section of the ITE because CGRA 
paid for printing the manual and has 
underwritten some of the expenses of the 
work of the Joint Committee on Uniform 
Trafic Control Devices in Canada. The 
Canadian Section recognizes that there js 
still a considerable amount of work to be 
done on a number of items that have not 
been embraced in this new manual, includ- 
ing some standards which have been jp- 
cluded because they are part of the U.S. 
manual but which we feel warrant further 
study. In submitting the manual, therefore, 
it was recommended that the committee 
continue to function and that a research 
committee be formed to carry out this con- 
tinuing research work. 

Subsequent to the adoption of the manual, 
a meeting of the various representatives of 
the cities and municipalities in the Van- 
couver metropolitan area was called to dis- 
cuss the standardization of the traffic con- 
trol devices within the area, where lack of 
uniformity has caused criticism. The repre- 
sentatives showed an admirable spirit of 
cooperation, and, in recognizing the need 
for uniformity in both trafhe control de- 
vices and practices, are forming a commit- 
tee which will have an elected representa- 
tive from each of the municipalities con- 
cerned. This committee will be aided by 
trained personnel (the municipal or city 
engineers where trafhe engineers are not 
employed), and will meet every three 
months. One of the matters which will re- 
ceive first attention is the standardization 
of practices in dealing with protection of 
school children—that is, the development of 
criteria for establishing school crossings and 
zones and the adoption of standard signing 
and marking. 


Los Angeles 


The Los Angeles area held its 3rd meet- 
ing of the season December 17th at the roof 
top room of the new Los Angeles County 
Courthouse Building. In spite of the Christ- 
mas season and the absence of the usual 
free social hour, attendance was excellent. 
Local ITE members were treated to a talk 
by J. G. Wardrop, Principal Scientific Of- 
ficer of the Road Research Laboratory, Har- 
mondsworth, England. 

Sam Taylor reports that the City of Los 
Angeles is reorganizing the Trafhe Engi- 
neering Department. The three bureaus and 
how they are affected are as follows: 

1. The Bureau of Planning and Program- 
ming will be headed by Jerry Skiles. Neal 
Clark will be the Trafhe Engineer of the 
Western District and Sal Spitz of the Cen- 
tral District. 

2. The Bureau of Design and Research 
will be headed by Jim Hardy, who has 
been promoted to Senior Trafhc Engineer. 
Al Weber formerly of the Los Angeles 
County Road Department will be in charge 
of the design section. 

3. The Bureau of Trafic Operations will 
be under the capable direction of Louie 
Clearwater who has been promoted to Sen- 
ior Trafhe Engineer. 

The Department now has a total of 
eleven people classified as Trafic Engineers, 
three Senior Trafic Engineers, one Assist- 
ant General Manager, and one General 
Manager. 

George Villegas has resigned as Trafhc 
Engineer of Anaheim to accept a position 
with the consulting firm of Johnston, Men- 
denhall and Johnston. 

Bill Flye from the City of Riverside is 
doing some unusual things with yield signs. 
Bill posts them in left turn pockets at “Y” 
intersections. He also has a one lane bridge 
where yield signs face one direction of 
traffic. 

Harry Parker was recently promoted to 
Supervisory Civil Engineer. 
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ONLY THE DUNCAN \/, |. 2. 
PARKING METER IS ACCEPTED 
AND APPROVED BY 
Underwriters Caboratories, Jur. 


EXHAUSTIVELY TESTED AND APPROVED 


As a result of the most. comprehensive series of tests 
ever performed on a parking meter, the Duncan V.I.P. 
has been approved and authorized to carry the label 


of Underwriters’ Laboratories, Jur. 

This label is your assurance that only the Duncan 
meter meets the high, rigid specifications of the UR Manag, 
world’s foremost independent testing laboratories. Soa ach Cong 


i; ee 
. Merwriters’ Labaratare® ° * 


INSPECTED 
PARKING METER 





*Vault Insured Protection against vandalism 


Chock thew TAMPER-PROOF BOLTED DOOR 
Wo. BURGLAR-RESISTIVE HOUSING 


featiines : PATENTED SEALED COIN BOX 
DUNCAN PARKING METER 


Division of Motor Products Corporation 


835 No. WOOD STREET ¢ CHICAGO 22, ILLINOIS 
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NOW eee 


the ECONOMY and FLEXIBILITY of radio 
with the RELIABILITY of TRANSISTORS 


MOTOROLA 





RADIO TRAFFIC 





CONTROL 


Transistors make the difference! Now you can plan 
for CITY-WIDE traffic control with radio’s economy 
and flexibility—with year-in, year-out reliability of 
Motorola’s fully transistorized intersection receivers. 


Here’s how it works . . . Centrally-located radio 
reaches all areas economically—controls intersections 
individually or in any combination. At the inter- 
section the receiver-decoder equipment operates 
without attention—no adjustments are necessary 
or possible in the decoder circuitry. 


All programing changes are made at the radio 
control center. Here you get new control flexibility 









~ 


—with high speed, high capacity automatic pro- 
graming that can be changed instantly when needed. 
At the control center, an illuminated display panel 
shows the program in effect for the entire system, 
not just the last transmitted program for a few 
specific intersections. Pushbuttons enable manual 
control of any function. 





With completely transistorized circuitry, sealed 
tone units and heavy-duty relays at the intersection 
—you’re assured of unsurpassed reliability, so nec- 
essary for traffic control. Learn how Motorola radio 
can do the job as a new system, or to work with 
your present plant. Write today. 





MOTOROLA, pravio TRAFFIC CONTROL 


Motorola Communications & Electronics, Inc., 4501 Augusta Bivd., Chicago 51, Ill. « A Subsidiary of Motorola Inc, 
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Bay Area 

To close out the Nineteen Fifties, the Bay 
Area met for lunch on December 17 in the 
remote regions of Hayward. Bob Cromme- 
lin, program chairman of the event (and, 
hy coincidence, traffic engineer of Hayward) 
made all sorts of apologies to those who 
found their way to the meeting place for 
any inconveniences they might have had in 
negotiating the rural roads leading to his 


metropolis. (However, for many of his 
guests, the worst was yet to come: the 
“free” parking which Bob had _ recom- 


mended adjacent to the restaurant, turned 
out to be free parking all right, but it cost 
75¢ to unpark again!) 

Speaker at the meeting was Leo Ruth, a 
member of the State Board of Registration 
for Civil and Professional Engineers, who 
discussed current law and policies in regis- 
tration of engineers as it applies to or af- 
fects the trafic engineer particularly. Mr. 
Ruth felt that there is a change of view- 
point in the Board, and that the Board is 
becoming increasingly aware of the wide 
scope of engineering which should be con- 
sidered as valuable experience for registra- 
tion applicants. 


POSITIONS AVAILABLE 
(Continued from page 47) 


Office of Planning and Programming 

Position: Highway Research Engineer, Chief 
of Metropolitan Area Origin and Des- 
tination Survey Section. 

Salarv: $10,130-$11,090. 

Requirements: BSCE degree or equivalent, 
with experience in conducting and an- 
alyzing origin and destination surveys. 


Position: Highway Research Engineer, Chief 
of Planning and Research Section. 

Salary: $10,130-$11,090. 

Requirements: BSCE degree with experience 
in highway planning, research and eco- 
nomic investigations. 

Position: City and Highway Plans Analyst. 

Salary: $7030-$8230. 

Requirements: Degree with experience in 
city and highway planning. 

Position: Highway Engineer. 

Salary: $7510-$8230. 

Requirements: BSCE degree with experi- 
ence in preliminary design of freeways. 


Position: General Engineer. 

Salary: $7510-$8230. 

Requirements: Degree, preferably in CE 
with experience in planning highway 
systems and _ right-of-way-engineering. 


Benefits: Federal retirement, sick and vaca- 
tion leave, and participation in insur- 
ance and health plans. 


Apply: Personnel Officer, Department of 
Highways and Trafhe, District of Co- 
lumbia Government, 14th and E Streets, 
N.W., Washington, D. C. 


CONSULTANT, PENNSYLVANIA 


Position: Assistant Trafhe Engineer 

Requirements: B.S. in engineering with 
graduate work in trafhe engineering 
preferred. Minimum of one year pro- 
fessional experience in trafhce assign- 
ment and parking analyses. 

Apply: Box 260, Trafic Engineering, 2029 
“K” Street, N.W., Washington 6, D.C. 
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“Thanks from both of us, 
Mr. Traffic Engineer, for 








Perma—Lion 





The thermo-plastic traffic marking that now 
protects my child 6 to 10 times longer than 


PERMA-LINE... 






i, itl b 
0 OBS >a RIB ei Bes . 





paint ever could”! 


Nothing helps ease the burden of traffic safety in your community 
better than PERMA-LINE 


PERMA-LINE thermo-plastic—applied at 400° F.—actually lasts 
8 to 10 times longer than paint...actually gets whiter and brighter 
with use. 


PERMA-LINE is quick, easy and economical to apply—and doubly 
welcome in your plan of traffic striping because you can stretch today’s 
maintenance budget so much further 


You owe it to your community’s safety—grown-ups and children 
alike—and to your own peace of mind to find out more about PERMA- 


LINE. 





VEON CHEMICAL CORPORATION * 22-09 BRIDGE PLAZA NORTH * LONG ISLAND CITY 1, N.Y. 
PERMA-LINE (CANADA) LTD. * 299 BERING AVENUE * TORONTO, CANADA 


For your free copy of 
our brochure | 
latest installations and 
specifications, return 

this coupon, 
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Have you ever come upon a poorly 
delineated curve and then discovered 
half way through it that you were 
going too fast? Or have you ever 
found yourself in a tight squeeze on 
a bridge because you thought it was 
shorter than it actually was? 

These are problems all drivers face 
—problems of unknown length. At 
night, particularly, they can be dan- 
gerous. 

““Codit’’ Reflective Liquid can help 
solve these problems—by introduc- 
ing a safety factor we choose to call 
“length delineation.’’ The length of 
a bridge, a curve, an underpass can 
be shown at night by reflectorizing 
these hazards with effective, eco- 
nomical ‘‘Codit’’ Liquid that sprays 
or brushes on. . . just like paint! 


New, White "Codit’’ Liquid 
Now there is a new ‘“‘Codit’”’ Liquid 





How to make hazards 
white by day—bright by night 





See how new White "'Codit"’ Liquid stands out on the approach rails, bridge facing, and bridge 
rails in this photograph taken in full daylight. One application actually lasts up to two years. 


that provides length delineation both 
by day and by night. It has all the 
advantages of our regular ‘‘Codit’’ 
Liquid—plusextra daytime visibility. 
It’s white by day—and reflects bright 
white at night. 

You still get wide angle reflectivity 
that can be seen from any angle of 
approach. Because ‘“‘Codit’’ Liquid 
contains millions of reflex-reflectors, 
it catches approaching headlight 
beams and directs the gathered light 
right back to the source. The driver 
sees a warning that is 40 to 50 times 
brighter than white paint at night. 


Application ease and low cost 
Remarkably rugged ‘‘Codit’”’ Liquid 
can be applied easily with spray gun, 
tank type spray equipment, or with 
a brush. You just spray it on or brush 
it on quickly in one step...it dries in 
minutes ... and you’ve finished the 
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In this unretouched photograph of the same bridge at night, new White “Codit"’ Reflective Liquid 
clearly defines the hazard ahead, gives the driver visual “length delineation” for extra safety. 


<p 


Minwmesota Aiming ano \ffanuracrurine company 
IS THE KEY TO TOMORROW 











whole reflectorization job. A little 


goes a long way . . . the cost is low 
... less than 17¢ per square foot of 
coverage. 


You can get complete information 
on this versatile hazard marking ma- 
terial from your 3M representative, 
Or you can write to 3M Company, 
Dept. RBI-30, St. Paul 6, Minnesota. 





There's no doubt about the length or angle of 
this curve .. . its full length is distinctly de- 
lineated by ‘'Codit"’ Liquid applied to each 
guard post. 





You can reflectorize smooth surfaces .. . such 
as this steel guard rail... as well as rough or 
porous surfaces, with "‘Codit” Liquid. 





"Codit"’ Reflective Liquid is applied in one fast 
step to warn drivers of roadside hazards in 
the dark. Note the fire hydrant marked for 


fast identification. 
C BRAND 


REFLECTIVE LIQUID 


The term “Codit” is a registered 
trademark of 3M Company 


REG. U.S. PAT. OFF. 
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EAGLE’S NEW 
12-INCH SIGNAL ADAPTER 


modernizes existing traffic signals 
rapidly and inexpensively.... 
regardless of make.* 






es 


Within Minutes You HAVE THE ADDED 
COMMAND OF MODERN 12-INCH 
SIGNAL INDICATIONS! 


. with the superior features of all Eagle Traffic Signals, 
including — 

@ Lightweight cast aluminum body. 

@ Stainless steel outside hardware. 

e Dustproof and waterproof. Neoprene gasket- 
ing throughout. 

e Adjustable lamp socket. Easily focused, yet 
held firmly in the plane of maximum efficiency. 

© Same highly efficient optics. 






















Applies neatly and effectively to all modern 8-inch traffic 
signals. Gives every indication of belonging . . . does not 
look tacked on! Advance plane of the adapter face gives 
added “punch” and aids in shielding the balance of the 
signal indications from overhead light reflection. 





ADAPTABLE TO ANY NEED This new 12-inch signal adapter comes to you in one easy-to-install package, 
. +. at the top as a 12-inch red. complete with 150 watt lamp. More often than not, all you'll need in addi- 
“++ tion is a screwdriver for installation. 

onmene Contact your nearest Eagle representative or mail coupon today! ~------- 


EAGLE SIGNAL COMPANY, Municipal Division 
Dept. TE-360, MOLINE, ILLINOIS 


[] Send Sales Representative for first-hand demonstration 


[ ] Send Prices & Best Delivery on __--_ K B33] _ 12-inch adapter kits, 
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DE LEUW, CATHER & 


COMPANY 
CONSULTING ENGINEERS 
Public Transit Subways 
Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Boston 


GEORGE W. BARTON 
& ASSOCIATES 


CONSULTING ENGINEERS 


Traffic — Transportation 
Parking — Highways 


600 Davis Street 
Evanston iMinois 





TIME-LAPSE PHOTOGRAPHY 
(Continued from page 14) 


over again. Only one individual is 
required to operate the camera to ob- 
tain the traffic data. Only two people 
are required to make the analysis of 
data. The total cost of traffic studies 
using time-lapse photography may be 
less than by using conventional means. 
Furthermore, a permanent record of 
all collected data can be kept on film 
and may be restudied at any time one 
desires to do so. 

Time-lapse photography can be eas- 
ily adapted to the study of other types 
of highway facilities such as complex 
intersections and other problem areas. 
This method of analysis is especially 
valuable for determining traffic flow 
characteristics at locations where a 
large number of persons would be 
required to collect data and to make 
the analysis. 


Bibliography 
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Traffic - Parking - Highways - Transit - Design Consulting - Financing Aids 
City Planning - Urban Redevelopment 


E. A. BARTON and ASSOCIATES 


e Consultants e 


Cleveland Transit Building °* Cherry 1-0600 * Cleveland 14, Ohio 


New York City ° Toronto ° St. Louis 









RAMP CONSULTING 
SERVICES, INC. 


Parking & Traffic Surveys Design Services 


EDWARDS AND KELCEY 
ENGINEERS AND CONSULTANTS 


Highways — Structures — Airports 
Traffic — Parking — Soils 
Ports — Parks — Sewerage 








Parking Programs Feasibility Studies 


3 William Street, Newark 2, New Jersey 2 Wend SOD Cesk, Haw Vers SS, Ov, 
Boston New York Formerly Consulting Service Division 


Ramp Buildings Corporation 


Salt Lake City Minneapolis 
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TRAFFIC ENGINEERING HIGHWAY PLANNING 


BRUCE CAMPBELL & ASSOCIATES 


ENGINEERS 
177 MILK STREET ° BOSTON 9 
PARKING AIRPORTS SHOPPING CENTERS 





HOWARD, NEEDLES, 
TAMMEN & BERGENDOFF 
Consulting Engineers 
Traffic Analyses Transportation Studies 
EXPRESS HIGHWAY PLANNING 


REPORTS AND DESIGN 
ADMINISTRATIVE SERVICES 


1805 Grand Avenue 
Kansas City 8, Missouri 


New York Cleveland 


CRAWFORD, MURPHY & TILLY 
CONSULTING ENGINEERS 


Water Works - Impounding Reservoirs 
Highways - Municipal Streets - Expressways 
Traffic Problems - Airports 


Swimming Pools 
Sewers - Sewage Treatment 
Waste Treatment - Storm Drainage 
Flood Control - Surveys and Reports 


755 So. Grand Ave., W.; Springfield, III. 
Lakeside 8-5619 








PALMER AND BAKER ENGINEERS, INC. 
CONSULTING ENGINEERS — ARCHITECTS 


Surveys — Reports — Design — Supervision — Consultation 


Transportation and Traffic Problems Tunnels Bridges Highways Airports 
Industrial Buildings Waterfront and Harbor Structures 
Graving and Floating Dry Docks 
Complete Soils, Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La. Washington, D.C. 


Professional Service Directory 


PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 


Engineers 


Bridges, Highways, Tunnels, Aijrports, 
Subways, Harbor Works, Dams, Canals, 
Traffic, Parking and Transportation 
Reports, Power, Industrial Buildings, 
Housing, Sewerage and Water Supply. 


165 Broadway 


New York 6, N. Y. 













BRIDCES — Long Spans of All Types 


Movable — Lift, Bascule & Swing 
Hanover Skew Bascule 
Grade Crossing Eliminations 
Other Structures Foundations 
Expressways and Thruways 
Design — Supervision — Inspection 
Valuation — Reports 


101 Park Avenue New York 17, N. Y. 





HARDESTY & HANOVER 
CONSULTING ENGINEERS 





S. Herbert Taylor Frank J. Sleeper 
David L. Taylor William H. Taylor 


SHERMAN, TAYLOR & SLEEPER 
CONSULTING ENGINEERS 
(All phases of Civil Engineering) 


501 Cooper Street, Camden 2, N. j. 
WOodlawn 6-2552 


Park G Norwood Aves., Merchantville 8, N. J. 
NOrmandy 3-4848 








GANNETT FLEMING CORDDRY and CARPENTER, INC. 
---ENGINEERS--- 


CONSULTING SERVICE FOR TRAFFIC, PARKING and TRANSPORTATION PROBLEMS 
City Planning — Highways — Bridges — Flood Control 
Water Supply — Sewerage — Industrial Waste — Garbage Disposal 
Appraisals — Investigations — Management 


600 NO. 2nd STREET HARRISBURG, PA. 


Pittsburgh, Pa. Philadelphia, Pa. Daytona Beach, Fla. Medellin, Colombia, S.A. 











FREDERICK L. BELL 
& ASSOCIATES, Inc. 
CONSULTING ENGINEERS 
Traffic and Parking Surveys 
Street and Highway Design 


P.O. Box 3001 MSS 
Phone 4-2332 


Tallahassee Florida 


TRAFFIC, TRADE AND 
TRANSPORTATION 
CONSULTANTS 


WASHINGTON, D. C. 
METROPOLITAN AREA 


409 Brentwood Place, Alexandria, Virginia 
Telephone: South 8-4082 











Highways Transit 
Traffic Parking 


WILBUR SMITH & ASSOCIATES 


495 Orange Street 
New Haven, Connecticut 


HIGHWAY 
TRAFFIC ENGINEERS, INC. 


Traffic - Parking - Transportation 

Economic Studies - Financial Reports 

Traffic Control - Design of Lighting 
Systems and Communications 


361 Boylston Street 
Brookline 46, Massachusetts 
LOngwood 6-0275 


Columbia ¢ San Francisco « Richmond 
S.C. Calif. Va. 
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JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 


Municipal Improvements Gas Systems 
Highways G&G Airports Water Systems 
Power Development Sewerage Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Investigations and Reports 


801-805 East Miller St. 


Springfield, Ii. 





TIPPETTS — ABBETT 
McCARTHY — STRATTON 


Engineers 
Traffic, Parking and Transportation 


Surveys, Economic Studies and 
Financial Reports 


Highways, Subways, Bridges, Tunnels—Aijr- 
ports, Ports, Harbors, Power Developments, 
Water Supply, Sewerage 


Planning, Reports, Design, Supervision 
of Construction 
375 Park Avenue 110 Market St. 
New York 22, N.Y. San Francisco, Cal. 





ALFRED KAEHRLE ASSOCIATES 
CONSULTING ENGINEERS 
Highway Planning — Highway Design 
Traffic Engineering Surveys 
Parking Studies — Shopping Centers 


10 North Main Street 
West Hartford 7 Connecticut 








Such international fame must be deserved! 


The Champs-Elysées in Paris has been called the 
world’s most beautiful street; Prismo LifeLine has 
been called the world’s most reliable reflective traf- 
fic striping. Prismo’s consistently brilliant perform- 
ance in a world on wheels, is overcoming language 
barriers, crossing national boundaries, changing 
traffic marking traditions on both hemispheres. 


Every type of traffic artery on three continents... 
North and South America and Europe... is now 
benefiting from Prismo LifeLine’s 24-hour depend- 
ability and enjoying the economy and durability 
of pavement markings that guarantee longer life 
and greater safety than ever before. From super- 
highways to city streets Prismo is the undisputed 
world leader . . . easy to apply, quick to dry, tough, 
flexible and moistureproofed for weather resist- 
ance. Traffic engineers of many nationalities agree 
on this: Prismo LifeLine is the best safety striping 
investment on the world’s markets today. 


Parisian ‘‘ouvriers’’ put down Prismo LifeLine 
on picturesque Champs-Elysées . . . only one 
of many world-famous streets and highways 
safety-marked with Prismo reflective materials. 


SAFETY CORPORATION - Huntingdon, Penna. 
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